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DESCRIPTION 
PROTEIN KINASES 

FIELD OF THE INVENTION 
The present invention relates to novel kinase polypeptides, nucleotide sequences 
encoding the novel kinase polypeptides, as well as various products and methods useful 
for the diagnosis and treatment of various kinase-related diseases and conditions. 

BACKGROUND OF THE INVENTION 
The following description of the background of the invention is provided to aid in 
understanding the invention, but is not admitted to be or to describe prior art to the 
invention. 

Cellular signal transduction is a fundamental mechanism whereby external stimuli 
that regulate diverse cellular processes are relayed to the interior of cells. One of the key 
biochemical mechanisms of signal transduction involves the reversible phosphorylation of 
proteins, which enables regulation of the activity of mature proteins by altering their 
structure and function. 

Protein phosphorylation plays a pivotal role in biological signal transduction. 
Among the biological functions controlled by protein phosphorylation are the following: 
cell division; differentiation and death (apoptosis); cell motility and cytoskeletal structure; 
control of DNA replication, transcription, splicing and translation; protein translocation 
events from the endoplasmic reticulum and Golgi apparatus to the membrane and 
extracellular space; protein nuclear import and export; regulation of metabolic reactions, 
etc. Abnormal protein phosphorylation is widely recognized to be causally linked to the 
etiology of many diseases including cancer as well as immunologic, neuronal and 
metabolic disorders. 

The most common phospho-acceptor amino acid residues are serine, threonine and 
tyrosine. Phosphorylation in histidine has also been observed in bacteria. The presence of 
a phosphate moeity modulates protein function in multiple ways. A common mechanism 
includes changes in the catalytic properties (V,™ and Km) of an enzyme leading to its 
activation or inactivation. A second widely recognized mechanism involves promoting 
protein-protein interactions. An example of this is the tyrosine autophosphorylation of the 
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ligand-activated EGF receptor tyrosine kinase. This event triggers the high-affinity 
binding to the phosphotyrosine residue on the receptor's C-terminal intracellular domain 
to the SH2 motif of the adaptor molecule Grb2. Grb2 in turn binds through its SH3 motif 
to a second adaptor molecule, such as SHC. The formation of this ternary complex 
5 acivates the signaling events that are responsible for the biological effects of EGF. Serine 
and threonine phosphorylation events have also being recently recognized to exert their 
biological function through protein-protein interaction events mediated by the high- 
affinity binding of phosphoserine and phosphothreonine to WW motifs present in a large 
variety of proteins (Lu, P.J. et al (1999) Science 283:1325-1328). A third important 
10 outcome of protein phosphorylation is changes in the subcellular localization of the 

substrate. As an example, nuclear import and export events in a large diversity of proteins 
are regulated by protein phosphorylation (Drier E.A. et al (1999) Genes Dev 13: 556- 
568). 

Protein kinases are one of the largest families of eukaryotic proteins with several 

15 hundred known members. These proteins share a 250-300 amino acid domain that can be 

subdivided into 12 distinct subdomains that comprise the common catalytic core structure. 
These conserved protein motifs have recently been exploited using PCR-based and 
bioinformatic strategies leading to a significant expansion of the known kinases. Multiple 
alignment of the sequences in the catalytic domain of protein kinases and subsequent 

20 parsimony analysis permits their segregation into a dendrogram reflecting the relatedness 
of their catalytic domains (Fig. 1). In this manner, related kinases are clustered into 
distinct branches or subfamilies including: tyrosine kinases, cyclic-nucleotide-dependent 
kinases, calcium/calmodulin kinases, cyclin-dependent kinases and MAP-kinases, serine- 
threonine kinase receptors, and several other less defined subfamilies. 

25 We have recently completed a systematic analysis of the protein kinases present in 

C. elegans, the multicellular organism whose entire DNA sequence has been determined. 
We identified 473 unique kinase profiles including 398 full-length conventional kinases, 
and 20 additional proteins that may function as atypical protein kinases. (Plowman G.D. 
et al (1999), Proc. Natl. Acad. Sci. 96:13603-13610). 

30 Using parsimony analysis, the protein kinases may be divided into 4 major groups: 

AGC, CAMK, CMGC and tyrosine kinases. In addition, there are a number of minor yet 
distinct families, including the STE and casein kinase 1, families related to worm- or 
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fungal-specific kinases, and a family designated "other" to represent several smaller 
families. In addition, we designate an "atypical" family to represent protein kinases whose 
catalytic domain has little or no primary sequence homology to conventional kinases, 
including the A6 kinases and PD kinases. 

5 The AGC kinases are basic amino acid-directed enzymes that phosphorylate 

residues found proximal to Arg and Lys. Examples of this group are the cyclic nucleotide- 
dependent kinases, G protein kinases, NDR or DBF2 and the ribosomal S6 kinases. 

The CAMK group kinases are also basic amino acid-directed kinases. They include 
the Ca2+/calmodulin-regulated and AMP-dependent protein kinases, myosin light chain 

10 kinases, checkpoint 2 kinases (CHK2) and EMK-related protein kinases. The EMK family 
of STK are involved in the control of cell polarity, micotubule stability and cancer. One 
member of the EMK family, C-TAK1 has been reported to control entry into mitosis by 
activating Cdc25C which in turn dephosphorylates Cdc2. 

CMGC group kinases are tk proline-directed" enzymes phosphorylating residues 

1 5 that exist in a proline-rich context. They include the cyclin-dependent kinases (CDKs), 

mitogen-activated kinases (MAPKs), GSK3s and CLKs. Most CMGC kinases have 
larger-than-average kinase domains owing to the presence of insertions within subdomains 
X and XL 

The tyrosine kinase group encompass both cytoplasmic (i.e. src) as well as 
20 transmembrane receptor tyrosine kinases (i.e. EGF receptor). These kinases play a pivotal 
role in the signal transduction processes that mediate cell proliferation, differentiation and 
apoptotis. 

Group members that define smaller, yet distinct phylogenetic branches of 
conventional kinases include the elongation factor 2 kinases (EIFKs); homologues of the 

25 yeast sterile family kinases (STE) which refers to 3 classes of kinases which he 

sequentially upstream of the MAPKs; mixed lineage kinases (MLKs); Lim-domain 
containing kinases (LIMKs); Calcium-calmodulin kinase kinases (CAMKK), dual-specific 
tyrosine kinases (DYRK), integrin receptor associated kinase (IRAK); testis-specific 
kinases (TSK); UNC-51 related kinases (UNC); several families that are close 

30 homologues to worm (C26C2.1, YQ09, ZC581.9, YFL033c, C24A1.3), Drosophila 
(SLOB), or yeast (YDOD_sp, YGR262_sc) kinases, and others that are "unique" and 
don't cluster into any obvious family. 
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SUMMARY OF THE INVENTION 
Through a search of the EST database for homologies to the conserved catalytic 
kinase domain of protein kinases, hundreds of mammalian members of known and 
previously unidentified protein kinase families and groups have been identified as part of 
5 the present invention. Multiple alignment and parsimony analysis of the catalytic domain 
reveals that approximately half of these protein kinases cluster into 10 known groups, with 
the other half perhaps defining novel groups. Classification in this manner has proven 
highly accurate not only in predicting motifs present in the remaining non-catalytic portion 
of each protein, but also in their regulation, substrates, and si gnalin g pathways. The 

10 present invention includes the partial or complete sequence of new protein kinases, their 
classification, predicted or deduced protein structure, and a strategy for elucidating their 
biologic and therapeutic relevance. 

Thus, a first aspect of the invention features an isolated, enriched, or purified 
nucleic acid molecule encoding a kinase polypeptide selected from the group consisting 

15 SEQ ID NO:122, SEQ DO NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, 
SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, 
SEQ ID NO:132, SEQ ID NO:133, SEQ ED NO:134, SEQ ID NO:135, SEQ ID NO:136, 
SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, 
SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, 

20 SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO.150, SEQ ID NO:151, 
SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, 
SEQ ID NO:157, SEQ DO NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, 
SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, 
SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, 

25 SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, 
SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, 
SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, 
SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, 
SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID N0.196, 

30 SEQ ID NO: 197, SEQ ID NO: 1 98, SEQ ID NO: 1 99, SEQ ID NO:200, SEQ ID NO:201 , 
SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, 
SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1 , 
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SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, 
SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, 
SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, 
SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, 
5 SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, 
SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, 
andSEQIDNO:242. 

By "isolated" in reference to nucleic acid is meant a polymer of nucleotides 
conjugated to each other, including DNA and RNA, that is isolated from a natural source 

10 or that is synthesized. The isolated nucleic acid of the present invention is unique in the 
sense that it is not found in a pure or separated state in nature. Use of the term "isolated" 
indicates that a naturally occurring sequence has been removed from its normal cellular 
(Le., chromosomal) environment. Thus, the sequence may be in a cell-free solution or 
placed in a different cellular environment. The term does not imply that the sequence is 

1 5 the only nucleotide chain present, but that it is essentially free (about 90 - 95% pure at 
least) of non-nucleotide material naturally associated with it, and thus is distinguished 
from isolated chromosomes. 

By the use of the term "enriched" in reference to nucleic acid is meant that the 
specific DNA or RNA sequence constitutes a significantly higher fraction (2 - 5 fold) of 

20 the total DNA or RNA present in the cells or solution of interest than in normal or 

diseased cells or in the cells from which the sequence was taken. This could be caused by 
a person by preferential reduction in the amount of other DNA or RNA present, or by a 
preferential increase in the amount of the specific DNA or RNA sequence, or by a 
combination of the two. However, it should be noted that enriched does not imply that 

25 there are no other DNA or RNA sequences present, just that the relative amount of the 
sequence of interest has been significantly increased. The term "significant" is used to 
indicate that the level of increase is useful to the person making such an increase, and 
generally means an increase relative to other nucleic acids of about at least 2 fold, more 
preferably at least 5 to 10 fold or even more. The term also does not imply that there is no 

30 DNA or RNA from other sources. The other source DNA may, for example, comprise 
DNA from a yeast or bacterial genome, or a cloning vector such as pUC19. This term 
distinguishes from naturally occurring events, such as viral infection, or tumor type 
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growths, in which the level of one mRNA may be naturally increased relative to other 
species of mRNA. That is, the term is meant to cover only those situations in which a 
person has intervened to elevate the proportion of the desired nucleic acid. 

It is also advantageous for some purposes that a nucleotide sequence be in purified 
5 form. The term "purified" in reference to nucleic acid does not require absolute purity 
(such as a homogeneous preparation). Instead, it represents an indication that the 
sequence is relatively more pure than in the natural environment (compared to the natural 
level this level should be at least 2-5 fold greater, e.g., in terms of mg/mL). Individual 
clones isolated from a cDNA library may be purified to electrophoretic homogeneity. The 

1 0 claimed DNA molecules obtained from these clones could be obtained directly from total 
DNA or from total RNA. The cDNA clones are not naturally occurring, but rather are 
preferably obtained via manipulation of a partially purified naturally occurring substance 
(messenger RNA). The construction of a cDNA library from mRNA involves the creation 
of a synthetic substance (cDNA) and pure individual cDNA clones can be isolated from 

15 the synthetic library by clonal selection of the cells carrying the cDNA library. Thus, the 

process which includes the construction of a cDNA library from mRNA and isolation of 
distinct cDNA clones yields an approximately 10 6 -fold purification of the native message. 
Thus, purification of at least one order of magnitude, preferably two or three orders, and 
more preferably four or five orders of magnitude is expressly contemplated. 

20 By a "kinase polypeptide" is meant 10 (preferably 20, more preferably 40, most 

preferably 75) or more contiguous amino acids set forth in an amino acid sequence 
selected from the group consisting of those set forth in SEQ ID NO:122, SEQ ID NO: 123, 
SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, 
SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, 

25 SEQ ID N0.134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, 
SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, 
SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, 
SEQ ID NO:149, SEQ ID NO:l 50, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, 
SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, 

30 SEQ ID NO:159, SEQ ID NO:160, SEQ IDNO:161, SEQ ID NO:162, SEQ ID NO:163, 
SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, 
SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, 
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SEQ ID NO: 174, SEQ ID NO: 175, SEQ ID NO: 176, SEQ ID NO: 177, SEQ ID NO: 178, 
SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO:183, 
SEQ ID NO: 1 84, SEQ ID NO: 1 85, SEQ ID NO: 1 86, SEQ ID NO: 1 87, SEQ ID NO: 1 88, 
SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, 
5 SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, 
SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, 
SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, 
SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:211, SEQ ID NO:212, SEQ ID NO:213, 
SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, 

10 SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, 
SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, 
SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, 
SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, 
SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242, or functional 

15 derivatives thereof as described herein. For sequences for which the full-length sequence 
is not given, the remaining sequences can be determined using methods well-known to 
those in the art and are intended to be included in the invention. In certain aspects, 
polypeptides of 100, 200, 300 or more amino acids are preferred. The kinase polypeptide 
can be encoded by a full-length nucleic acid sequence or any portion of the full-length 

20 nucleic acid sequence, so long as a functional activity of the polypeptide is retained. By 
"functional" domain is meant any region of the polypeptide that may play a regulatory or 
catalytic role as predicted from amino acid sequence homology to other proteins or by the 
presence of amino acid sequences that may give rise to specific structural conformations 
(Le., coiled-coils). For some purposes, polypeptide domains are preferred, including, but 

25 not limited to, N-terminal, catalytic/kinase and C-terminal. 

The amino acid sequence will be substantially similar to a sequence selected from 
the group consisting of those set forth in SEQ ID NO:122, SEQ ID N0.123, SEQ ID 
NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID 
NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID 

30 NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ED NO:137, SEQ ED NO:138, SEQ ED 
NO:139, SEQ ED NO:140, SEQ ED NO:141, SEQ ED NO:142, SEQ ID NO:143, SEQ ED 
NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ED NO:147, SEQ ID NO:148, SEQ ID 
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NO: 149, SEQ ID NO: 150, SEQ ID NO: 151, SEQ ID NO: 152, SEQ ID NO: 153, SEQ ID 
NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID 
NO: 159, SEQ ID NO: 160, SEQ ID NO:161, SEQ ID NO: 162, SEQ ED NO: 163, SEQ ID 
NO: 164, SEQ ID NO: 165. SEQ ID NO: 166, SEQ ID NO: 167, SEQ ID NO: 168, SEQ ID 
5 NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID 
NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ED 
NO:179, SEQ ED NO:180, SEQ ED NO:181, SEQ ED NO:182, SEQ ED NO:183, SEQ ED 
NO: 184, SEQ ID NO: 185, SEQ ED NO: 186, SEQ ED NO: 187, SEQ ED NO: 188, SEQ ED 
NO: 189, SEQ ED NO: 190, SEQ ED NO:191, SEQ ED NO: 199, SEQ ED NO: 193, SEQ ED 

10 NO:194, SEQ ED NO:195, SEQ ED NO:196, SEQ ED NO:197, SEQ ED NO:198, SEQ ED 
NO:199, SEQ ED NO:200, SEQ ED NO:201, SEQ ED NO:202, SEQ ED NO:203, SEQ ID 
NO:204, SEQ ED NO:205, SEQ ED NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ED 
NO:209, SEQ ED NO:210, SEQ ED NO:21 1, SEQ ED NO:212, SEQ ED NO:213, SEQ ED 
NO:214, SEQ ED NO:215, SEQ ED NO:216, SEQ ED NO:217, SEQ ED NO:218, SEQ ED 

15 NO:219, SEQ ED NO:220, SEQ ED NO:221, SEQ ED NO:222, SEQ ED NO:223, SEQ ED 
NO:224, SEQ ED NO:225, SEQ ID NO:226, SEQ ED NO:227, SEQ ED NO:228, SEQ ED 
NO:229, SEQ ED NO:230, SEQ ED NO:231, SEQ ED NO:232, SEQ ED NO:233, SEQ ED 
NO:234, SEQ ED NO:235, SEQ ED NO:236, SEQ ED NO:237, SEQ ED NO:238, SEQ ED 
NO:239, SEQ ED NO:240, SEQ ID NO:241, and SEQ EO NO:242, or the corresponding 

20 full-length amino acid sequence, or fragments thereof. A sequence that is substantially 
similar to a sequence selected from the group consisting of those set forth in SEQ ED 
NO:122, SEQ ED NO:123, SEQ ED NO:124, SEQ ED NO:125, SEQ ED NO:126, SEQ ED 
NO:127, SEQ ED NO:128, SEQ ED NO:129, SEQ ED NO:130, SEQ ED NO:131, SEQ ED 
NO:132, SEQ ID NO:133, SEQ ED NO:134, SEQ ED NO:135, SEQ ED NO:136, SEQ ED 

25 NO:137, SEQ ED NO:138, SEQ ED NO:139, SEQ ED NO:140, SEQ ED NO:141, SEQ ED 
NO:142, SEQ ED NO:143, SEQ ED NO:144, SEQ ED NO:145, SEQ ED NO:146, SEQ ED 
NO:147, SEQ ED NO:148, SEQ ED NO:149, SEQ ED NO:150, SEQ ED NO:151, SEQ ED 
NO:152, SEQ ED NO:153, SEQ ED NO:154, SEQ ED NO:155, SEQ ED NO:156, SEQ ED 
NO:157, SEQ ED NO:158, SEQ ED NO:159, SEQ ED NO:160, SEQ ED NO:161, SEQ ED 

30 NO:162, SEQ ED NO:163, SEQ ED NO:164, SEQ ED NO:165. SEQ ED NO:166, SEQ ID 
NO:167, SEQ ED NO:168, SEQ ED NO:169, SEQ ED NO:170, SEQ ID NO:171, SEQ ED 
NO:172, SEQ ED NO:173, SEQ ED NO:174, SEQ ED NO:175, SEQ ED NO:176, SEQ ED 
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NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID 
NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID 
NO: 1 87, SEQ ID NO: 1 88, SEQ ID NO: 1 89, SEQ ID NO: 1 90, SEQ ID NO: 1 9 1 , SEQ ID 
NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID 
5 NO:197, SEQ ID N0.198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201 , SEQ ID 
NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID 
NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1 , SEQ ID 
NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID 
NO:217, SEQ ED NO:21 8, SEQ ED NO:219, SEQ ED NO:220, SEQ ED NO:221, SEQ ED 

10 NO:222, SEQ ED NO:223, SEQ ED NO:224, SEQ ED NO:225, SEQ ED NO:226, SEQ ED 
NO:227, SEQ ED NO:228, SEQ ED NO:229, SEQ ED NO:230, SEQ ID NO:23 1 , SEQ ED 
NO:232, SEQ ED NO:233, SEQ ED NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ED 
NO:237, SEQ ED NO:238, SEQ ED NO:239, SEQ ED NO:240, SEQ ED NO:241, and SEQ 
ED NO:242 will have at least 75% identity (preferably 90%, more preferably at least 95% 

15 and most preferably 99-1 00%) to a sequence selected from the group consisting of those 
set forth in SEQ ED NO:122, SEQ ED NO:123, SEQ ED NO:124, SEQ ID NO:125, SEQ 
ED NO:126, SEQ ED NO:127, SEQ ID NO:128, SEQ ED NO:129, SEQ ED NO:130, SEQ 
ED N0.131, SEQ ED NO:132, SEQ ED NO:133, SEQ ED NO:134, SEQ ED NO:135, SEQ 
ED NO:136, SEQ ED NO:137, SEQ ED NO:138, SEQ ED NO:139, SEQ ED NO:140, SEQ 

20 ID NO:141, SEQ ED NO:142, SEQ ED NO:143, SEQ ED NO:144, SEQ ED NO:145, SEQ 
ED NO:146, SEQ ED NO:147, SEQ ED NO:148, SEQ ED NO:149, SEQ ED NO:150, SEQ 
ED NO:151, SEQ ED NO:152, SEQ ED NO:153, SEQ ED NO:154, SEQ ED NO:155, SEQ 
ED NO:156, SEQ ED NO:157, SEQ ED NO:158, SEQ ED NO:159, SEQ ED NO:160, SEQ 
ED NO:161, SEQ ED NO:162, SEQ ED NO:163, SEQ ED NO:164, SEQ ED NO:165. SEQ 

25 ED NO:166, SEQ ED NO:167, SEQ ED NO:168, SEQ ED NO:169, SEQ ED NO:170, SEQ 
ED NO:171, SEQ ED NO:172, SEQ ED NO:173, SEQ ED NO:174, SEQ ED NO:175, SEQ 
ED NO: 176, SEQ ED NO: 177, SEQ ED NO: 178, SEQ ED NO: 179, SEQ ED NO: 180, SEQ 
ED NO:181, SEQ ED NO:182, SEQ ED NO:183, SEQ ED NO:184, SEQ ED NO:185, SEQ 
ED NO: 186, SEQ ED NO: 187, SEQ ID NO: 188, SEQ ED NO: 189, SEQ ED NO: 190, SEQ 

30 ID NO:191, SEQ ED NO:199, SEQ ED NO:193, SEQ ED NO:194, SEQ ED NO:195, SEQ 
ED NO: 196, SEQ ED NO: 197, SEQ ED NO: 198, SEQ ED NO: 199, SEQ ED NO:200, SEQ 
ID NO:201, SEQ ED NO:202, SEQ ED NO:203, SEQ ED NO:204, SEQ ED NO:205, SEQ 
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ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ 
ID N0:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ 
ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ 
ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ 
5 ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ 
ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ 
ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ 
ID NO:241, and SEQ ID NO:242 or portions of or the entire corresponding full-length 
amino acid sequences. 

10 By "identity is meant a property of sequences that measures their similarity or 

relationship. Identity is measured by dividing the number of identical residues between 
two sequences (either full-length or a defined domain) by the total number of residues in 
the known sequence, or the domain of the known sequence, and multiplying the product 
by 100. Thus, two copies of exactly the same sequence have 100% identity, but sequences 

1 5 that are less highly conserved, and have replacements and substitutions, have a lower 

degree of identity. "Gaps" are spaces in an alignment that can result from aligning a novel 
sequence with a known sequence when the novel sequence has additions or deletions of 
amino acids in comparison with the known sequence. These gaps do not factor into the 
assessment of % identity using the sbove calculation. 

20 Those skilled in the art will recognize that several computer programs are also 

available for determining sequence identity using standard parameters, for example, Blast 
(Altschul, et al (1997) Nucleic Acids Res. 25:3389-3402), Blast2 (Altschul, et al (1990) 
J. MoL Biol. 215:403-410), and Smith- Waterman (Smith, et al (1981) J. Mol. Biol. 
147:195-197). 

25 In preferred embodiments, the invention features isolated, enriched, or purified 

nucleic acid molecules encoding a kinase polypeptide comprising a nucleotide sequence 
that: (a) encodes a polypeptide having an amino acid sequence selected from the group 
consisting of those set forth in SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ 
ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ 

30 ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ 
ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ 
ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ 
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ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID N0.149, SEQ 
ID NO: 150, SEQ EDNO:151, SEQ ID NO: 152, SEQ ID NO: 153, SEQ ID NO: 154, SEQ 
ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ED NO:158, SEQ ED NO:159, SEQ 
ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ 
5 ID NO: 1 65 . SEQ ID NO: 1 66, SEQ ID NO: 1 67, SEQ ID NO: 1 68, SEQ ID NO: 1 69, SEQ 
ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ 
ID NO: 175, SEQ ID NO: 176, SEQ ID NO: 177, SEQ ID NO: 178, SEQ ID NO: 179, SEQ 
ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ 
ID NO: 185, SEQ ED NO: 186, SEQ ED NO: 187, SEQ ED NO: 188, SEQ ED NO: 189, SEQ 

10 ED NO:190, SEQ ED NO:191, SEQ ED NO:199, SEQ ED NO:193, SEQ ED NO:194, SEQ 
ID NO:195, SEQ ID NO:196, SEQ ED NO:197, SEQ ED NO:198, SEQ ED NO:199, SEQ 
ED NO:200, SEQ ED NO:201, SEQ ED NO:202, SEQ ID NO:203, SEQ ED NO:204, SEQ 
ED NO:205, SEQ ED NO:206, SEQ ID NO:207, SEQ ED NO:208, SEQ ED NO:209, SEQ 
ED NO:210, SEQ ED NO:21 1, SEQ ED NO:212, SEQ ED NO:213, SEQ ED NO:214, SEQ 

15 ED NO:215, SEQ ED NO:216, SEQ ED NO:217, SEQ ED NO:218, SEQ ID NO:219, SEQ 
ED NO:220, SEQ ED NO:221, SEQ ED NO:222, SEQ ED NO:223, SEQ ED N0.224, SEQ 
ID NO:225, SEQ ED NO:226, SEQ ED NO:227, SEQ ED NO:228, SEQ ED NO:229, SEQ 
ED NO:230, SEQ ED NO:231, SEQ ID NO:232, SEQ ED NO:233, SEQ ED NO:234, SEQ 
ED NO:235, SEQ ED NO:236, SEQ ED N0.237, SEQ ED NO:238, SEQ ED NO:239, SEQ 

20 ED NO:240, SEQ ID NO:241 , and SEQ ED NO:242, or the corresponding full-length 

amino acid sequence, or fragments thereof. A sequence that is substantially similar to a 
sequence selected from the group consisting of those set forth in SEQ ED NO: 122, SEQ ED 
NO:123, SEQ ID NO:124, SEQ ED NO:125, SEQ ED NO:126, SEQ ID NO:127, SEQ ED 
NO: 128, SEQ ED NO: 129, SEQ ED NO: 130, SEQ ED NO: 131, SEQ ED NO: 132, SEQ ED 

25 NO:133, SEQ ED NO:134, SEQ ED NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ED 
NO:138, SEQ ID NO:139, SEQ ED NO:140, SEQ ED NO:141, SEQ ED NO:142, SEQ ED 
NO:143, SEQ ID NO:144, SEQ ED NO:145, SEQ ED NO:146, SEQ ED NO:147, SEQ ED 
NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ED NO:151, SEQ ED NO:152, SEQ ED 
NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ED NO:156, SEQ ED NO:157, SEQ ID 

30 NO: 1 58, SEQ ED NO: 1 59, SEQ ED NO: 1 60, SEQ ID NO: 1 61 , SEQ ED NO: 1 62. SEQ ED 
NO:163, SEQ ED NO:164, SEQ ED NO:165. SEQ ED NO:166, SEQ ID NO:167, SEQ ID 
NO:168, SEQ ED NO:169, SEQ ED NO:170, SEQ ED NO:171, SEQ ED NO:172, SEQ ED 



WO 00/73469 



PCT/USOO/14842 



NO: 173, SEQ ID NO: 174, SEQ ID NO: 175, SEQ ID NO: 176, SEQ ID NO: 177, SEQ ID 
NO: 178, SEQ ID NO: 179, SEQ ID NO: 180, SEQ ID NO: 181, SEQ ID NO: 182, SEQ ID 
NO: 183, SEQ ID NO: 184, SEQ ID NO: 185, SEQ ID NO: 186, SEQ ID NO: 187, SEQ ID 
NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID 
5 NO: 193, SEQ ID NO: 194, SEQ ID NO: 195, SEQ ID NO: 196, SEQ ID NO: 197, SEQ ID 
NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID 
NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID 
NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID 
NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID 

10 NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID 
NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID 
NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID 
NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID 
NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ED NO:242 will 

1 5 have at least 75% identity (preferably 90%, more preferably at least 95% and most 

preferably 99-100%) to the sequence selected from the group consisting of those set forth 
in SEQ ID NO:122, SEQ ED NO:123, SEQ ED NO:124, SEQ ED NO:125, SEQ ED 
NO:126, SEQ ID NO:127, SEQ ED NO:128, SEQ ID NO:129, SEQ ED NO:130, SEQ ID 
NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID 

20 NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID 
NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID 
NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID 
NO:151, SEQ ID NO:152, SEQ ID NO: 153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID 
NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID 

25 NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID 
NO:166, SEQ ID N0.167, SEQ ID NO:168, SEQ ED NO:169, SEQ ID NO:170, SEQ ED 
NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID N0.174, SEQ ID NO:175, SEQ ID 
NO: 176, SEQ ID NO: 177, SEQ ID NO: 178, SEQ ID NO: 179, SEQ ID NO: 180, SEQ ED 
NO: 181, SEQ ID NO: 182, SEQ ID NO: 183, SEQ ID NO: 184, SEQ ID NO: 185, SEQ ID 

30 NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID 
NO: 191, SEQ ID NO: 199, SEQ ID NO: 193, SEQ ID NO: 194, SEQ ID NO: 195, SEQ ED 
NO: 196, SEQ ID NO: 197, SEQ ID NO: 198, SEQ ID NO: 199, SEQ ID NO:200, SEQ ID 
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NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID 
NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID 
NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID 
N0216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID 
5 NO:22 1 , SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID 
NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID 
NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID 
NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID 
NO:241, and SEQ ID NO:242; (b) is the complement of the nucleotide sequence of (a); (c) 

10 hybridizes under highly stringent conditions to the nucleotide molecule of (a) and encodes 
a naturally occurring kinase polypeptide; (d) encodes a kinase polypeptide having an 
amino acid sequence selected from the group consisting of those set forth in SEQ ID 
NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID 
NO:127, SEQ DO NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID 

15 NO: 1 32, SEQ ID NO: 1 33, SEQ ID NO: 1 34, SEQ ID NO: 1 35, SEQ ID NO: 1 36, SEQ ID 
NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID 
NO:142, SEQ ID NO:143, SEQ ID N0.144, SEQ ID NO:145, SEQ ID N0.146, SEQ ID 
NO:147, SEQ ID NO:148, SEQ ED NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID 
NO: 152, SEQ ID NO: 153, SEQ ID NO: 154, SEQ ID NO: 155, SEQ ID NO: 156, SEQ ED 

20 NO:157, SEQ ID NO:158, SEQ ED NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID 
NO: 162, SEQ ID NO: 163, SEQ ID NO: 164, SEQ ID NO: 165. SEQ ID NO: 166, SEQ ED 
NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ED NQ:170, SEQ ID NO:171, SEQ ID 
NO: 172, SEQ ID NO: 173, SEQ ED NO: 174, SEQ ID NO: 175, SEQ ID NO: 176, SEQ ED 
NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID 

25 NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID 
NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID 
NO:199, SEQ ID NO:193, SEQ ED NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID 
NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID 
NO:202, SEQ ED NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ED NO:206, SEQ ID 

30 NO:207, SEQ ED NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID 
NO:212, SEQ ID NO:213, SEQ ED NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ED 
NO:217, SEQ ID NO:218, SEQ ED NO:219, SEQ ID NO:220, SEQ ED NO:221, SEQ ID 
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NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID 
NO:227, SEQ ID NO:228, SEQ ID N0.229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID 
NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ED NO:235, SEQ ID NO:236, SEQ ID 
NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ 
5 ID NO:242, or the corresponding full-length amino acid sequence, or fragments thereof. 

A sequence that is substantially similar to a sequence selected from the group consisting of 
those set forth in SEQ ID NO: 122, SEQ ID NO: 123, SEQ ID NO: 124, SEQ ID NO: 125, 
SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, 
SEQ ID NO: 131, SEQ ID NO: 132, SEQ ID NO: 133, SEQ ID NO: 134, SEQ ID NO: 135, 

10 SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, 
SEQ ID NO: 141, SEQ ID NO: 142, SEQ ID NO: 143, SEQ ID NO: 144, SEQ ID NO: 145, 
SEQ ID NO: 146, SEQ ID NO: 147, SEQ ID NO: 148, SEQ ID NO: 149, SEQ ID NO: 150, 
SEQ ID NO: 151, SEQ ID NO: 152, SEQ ID NO: 153, SEQ ID NO:154, SEQ ID NO: 155, 
SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, 

15 SEQ ID NO: 161, SEQ ID NO: 162, SEQ ID NO: 163, SEQ ID NO: 164, SEQ ID NO: 165. 
SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, 
SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, 
SEQ ID NO: 176, SEQ ID NO: 177, SEQ ID NO: 178, SEQ ID NO: 179, SEQ ID NO: 180, 
SEQ ID NO.181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID N0.185, 

20 SEQ ID NO: 1 86, SEQ ID NO: 1 87, SEQ ID NO: 1 88, SEQ ID NO: 1 89, SEQ ID NO: 1 90, 
SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, 
SEQ ID NO: 196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, 
SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, 
SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO.208, SEQ ID NO:209, SEQ ID NO:210, 

25 SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, 

SEQ ID NO:216, SEQ ID N0.217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, 
SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, 
SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, 
SEQ ID NO:231, SEQ ID NO:232, SEQ ID N0.233, SEQ ID NO:234, SEQ ID NO:235, 

30 SEQ ID N0.236, SEQ ED NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, 
SEQ ID NO:241, and SEQ ID NO:242 will have at least 75% identity (preferably 90%, 
more preferably at least 95% and most preferably 99-100%) to the sequence of SEQ ID 
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NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID 
NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID 
NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID 
NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID 
5 NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID N0.146, SEQ ID 
NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID 
NO:152, SEQ ID NO:153, SEQ ID NO: 154, SEQ ID NO:155, SEQ ID NO:156, SEQ ED 
NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID 
NO: 162, SEQ ID NO: 163, SEQ ID NO: 164, SEQ ID NO: 165. SEQ ED NO: 166, SEQ ED 

10 NO:167, SEQ ED NO:168, SEQ ED NO:169, SEQ ED NO:170, SEQ ED N0.171, SEQ ED 
NO:172, SEQ ED NO:173, SEQ ID NO:174, SEQ ED NO:175, SEQ ED NO:176, SEQ ED 
NO:177, SEQ ED NO:178, SEQ ID NO:179, SEQ ED NO:180, SEQ ID NO:181, SEQ ED 
NO:182, SEQ ED NO:183, SEQ ED NO:184, SEQ ED NO:185, SEQ ID NO:186, SEQ ED 
NO:187, SEQ ED NO:188, SEQ ED NO:189, SEQ ED NO:190, SEQ ID NO:191, SEQ ED 

15 NO:199, SEQ ED NO:193, SEQ ED NO:194, SEQ ED NO:195, SEQ ED NO:196, SEQ ED 

NO:197, SEQ ED NO:198, SEQ ED NO:199, SEQ ED NO:200, SEQ ID NO:201, SEQ ED 
NO:202, SEQ ED NO:203, SEQ ID NO:204, SEQ ED NO:205, SEQ ID NO:206, SEQ ED 
NO:207, SEQ ED NO:208, SEQ ED NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ED 
NO:212, SEQ ED NO:213, SEQ ED NO:214, SEQ ID NO:215, SEQ ED NO:216, SEQ ID 

20 NO:217, SEQ ED NO:218, SEQ ED NO:219, SEQ ED NO:220, SEQ ED NO:221, SEQ ID 
N0.222, SEQ ED NO:223, SEQ ED NO:224, SEQ ED NO:225, SEQ ED NO:226, SEQ ID 
NO:227, SEQ ED NO:228, SEQ ED NO:229, SEQ ID NO:230, SEQ ED NO:231, SEQ ID 
NO:232, SEQ ED NO:233, SEQ ED NO:234, SEQ ID NO:235, SEQ ED NO:236, SEQ ID 
NO:237, SEQ ED NO:238, SEQ ED NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ 

25 ED NO:242, except that it lacks one or more, but not all, of a domain selected from the 
group consisting of an N-terminal domain, a catalytic domain, a C- terminal domain, a 
coiled-coil structure region, a proline-rich region, a spacer region, an insert, and a C- 
terminal tail; (e) is the complement of the nucleotide sequence of (d); (f) encodes a 
polypeptide having an amino acid sequence selected from the group consisting of those set 

30 forth in SEQ ED NO:122, SEQ ID NO:123, SEQ ED NO:124, SEQ ED NO:125, SEQ ED 
NO:126, SEQ ED NO:127, SEQ ED NO:128, SEQ ED NO:129, SEQ ED NO:130, SEQ ID 
NO:131, SEQ ED NO:132, SEQ ED NO:133, SEQ ED NO:134, SEQ ED NO:135, SEQ ED 
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NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID 
N0.141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID 
NO: 146, SEQ ID NO: 147, SEQ ID NO: 148, SEQ ID NO: 149, SEQ ID NO: 150, SEQ ED 
NO:151, SEQ ID N0.152, SEQ ED NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID 
NO:156, SEQ ID NO:157, SEQ ED NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID 
NO:161, SEQ ID NO:162, SEQ ED N0.163, SEQ ID NO:164, SEQ ID N0.165. SEQ ID 
N0.166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID 
N0:171, SEQ ED NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID 
NO: 176, SEQ ED NO: 177, SEQ ED NO: 178, SEQ ID NO: 179, SEQ ID NO: 180, SEQ ID 
N0:181, SEQ ID NO:182, SEQ ED NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID 
NO: 186, SEQ ED NO: 187, SEQ ID NO: 188, SEQ ID NO: 189, SEQ ID NO: 190, SEQ ID 
NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ED N0.195, SEQ ED 
NO:196, SEQ ID NO:197, SEQ ED NO:198, SEQ ID NO:199, SEQ ED NO:200, SEQ ID 
NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID 
NO:206, SEQ ED NO:207, SEQ ED NO:208, SEQ ED NO:209, SEQ ED NO:210, SEQ ED 
NO:21 1, SEQ ED NO:212, SEQ ED NO:213, SEQ ED NO:214, SEQ ID NO:215, SEQ ID 
NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ED NO:220, SEQ ED 
NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ED NO:224, SEQ ID NO:225, SEQ ED 
NO:226, SEQ ID NO:227, SEQ ED NO:228, SEQ ID NO:229, SEQ ED NO:230, SEQ ED 
NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ED NO:234, SEQ ED NO:235, SEQ ID 
NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ED NO:239, SEQ ED NO:240, SEQ ID 
NO:241, and SEQ ED NO:242, or the corresponding frill-length amino acid sequence, or 
fragments thereof. (The domain demarcations of the polypeptides of the invention are 
indicated in Table 2 by reference to the kinase domain.) A sequence that is substantially 
similar to a sequence selected from the group consisting of those set forth in SEQ ED 
NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ED NO:126, SEQ ID 
NO: 1 27, SEQ ID NO: 128, SEQ ID NO: 129, SEQ ID NO: 130, SEQ ED NO: 1 3 1 , SEQ ID 
NO:132, SEQ ED NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID 
NO:137, SEQ ID NO:138, SEQ ED NO:139, SEQ ID NO:140, SEQ ED NO:141, SEQ ID 
NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ED NO:145, SEQ ID NO:146, SEQ ID 
NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID 
NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ED NO:l 56, SEQ ID 
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NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID 
NO:162, SEQ ID NO:163, SEQ IDNO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID 
NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID 
NO:172, SEQ ED NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ED 
5 NO:177, SEQ ED NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID N0:181, SEQ ID 
NO:182, SEQ ED NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ED NO:186, SEQ ID 
NO:187, SEQ ED NO:188, SEQ ED NO:189, SEQ ID NO:190, SEQ ED NO:191, SEQ ID 
NO:199, SEQ ED NO:193, SEQ ED NO:194, SEQ ED NO:195, SEQ ED NO:196, SEQ ED 
NO:197, SEQ ED NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ED 

1 0 NO:202, SEQ ED NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ED NO:206, SEQ ED 
NO.-207, SEQ ED NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID N0:21 1, SEQ ED 
NO:212, SEQ ED NO:213, SEQ ED NO:214, SEQ ED NO:215, SEQ ED NO:216, SEQ ED 
NO:217, SEQ ED NO:218, SEQ ED NO:219, SEQ ED NO:220, SEQ ED NO:221, SEQ ID 
NO:222, SEQ ED NO:223, SEQ ED NO:224, SEQ ED NO:225, SEQ ED NO:226, SEQ ED 

15 NO:227, SEQ ED NO:228, SEQ ID NO:229, SEQ ED NO:230, SEQ ED NO:231, SEQ ID 
NO:232, SEQ ED NO:233, SEQ ID NO:234, SEQ ED NO:235, SEQ ED NO:236, SEQ ID 
NO:237, SEQ ED NO:238, SEQ ED NO:239, SEQ ED NO:240, SEQ ID NO:241, and SEQ 
ID NO:242 will have at least 75% identity (preferably 90%, more preferably at least 95% 
and most preferably 99-100%) to the sequence selected from the group consisting of those 

20 set forth in SEQ ID NO:122, SEQ ID NO:123, SEQ ED NO:124, SEQ ED NO:125, SEQ 
ID NO:126, SEQ ED NO:127, SEQ ED NO:128, SEQ ED NO:129, SEQ ED NO:130, SEQ 
K> NO:131, SEQ ED NO:132, SEQ ID NO:133, SEQ ED NO:134, SEQ ED NO:135, SEQ 
ED NO:136, SEQ ED NO:137, SEQ ID NO:138, SEQ ED NO:139, SEQ ED NO:140, SEQ 
ID NO:141, SEQ ED NO:142, SEQ ID NO:143, SEQ ED NO:144, SEQ ED NO:145, SEQ 

25 ID NO:146, SEQ ED NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ED NO:150, SEQ 
ID NO: 1 5 1 , SEQ ED NO: 1 52, SEQ ID NO: 1 53, SEQ ID NO: 1 54, SEQ ED NO: 1 5 5 , SEQ 
ED NO: 156, SEQ ED NO: 157, SEQ ID NO: 158, SEQ ED NO: 159, SEQ ED NO: 160, SEQ 
ID NO:161, SEQ ED NO:162, SEQ ID NO:163, SEQ ED NO:164, SEQ ED NO:165. SEQ 
ED NO:166, SEQ ID NO:167, SEQ ED NO:168, SEQ ED NO:169, SEQ ED NO:170, SEQ 

30 ED NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ED NO:175, SEQ 
ED NO: 176, SEQ ED NO: 177, SEQ ID NO: 178, SEQ ED NO: 179, SEQ ID NO: 180, SEQ 
ED NO:181, SEQ ED NO:182, SEQ ID NO: 183, SEQ ED NO:184, SEQ ED NO:185, SEQ 
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ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ 
ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ 
ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ 
ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ 
5 ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID N0:2 1 0, SEQ 
ID N0:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ 
ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ 
ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ 
ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ 

10 ID NO:231, SEQ ID NO:232, SEQ ED NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ 
ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ 
ID NO:241, and SEQ ID NO:242; (b) is the complement of the nucleotide sequence of (a); 
(c) hybridizes under highly stringent conditions to the nucleotide molecule of (a) and 
encodes a naturally occurring kinase polypeptide; (d) encodes a kinase polypeptide having 

15 an amino acid sequence selected from the group consisting of those set forth in SEQ ED 

NO:122, SEQ ED NO:123, SEQ ED NO:124, SEQ ED NO:125, SEQ ED NO:126, SEQ ED 
NO:127, SEQ ED NO:128, SEQ ED NO:129, SEQ ED NO:130, SEQ ID NO:131, SEQ ED 
NO:132, SEQ ED NO:133, SEQ ED NO:134, SEQ ED NO:135, SEQ ID NO:136, SEQ ED 
NO:137, SEQ ED NO:138, SEQ ED NO:139, SEQ ED NO:140, SEQ ID NO:141, SEQ ID 

20 NO:142, SEQ ED NO:143, SEQ ED NO:144, SEQ ED NO:145, SEQ ED NO:146, SEQ ID 

NO:147, SEQ ED NO:148, SEQ ED NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ED 
NO: 152, SEQ ED NO: 153, SEQ ED NO: 154, SEQ ED NO: 155, SEQ ED NO: 156, SEQ ID 
NO:157, SEQ ED NO:158, SEQ ED NO:159, SEQ ED NO:160, SEQ ED NO:161, SEQ ED 
NO:162, SEQ ED NO:163, SEQ ED NO:164, SEQ ED NO:165. SEQ ED NO:166, SEQ ED 

25 NO:167, SEQ ED NO:168, SEQ ED NO:169, SEQ ED NO:170, SEQ ED NO:171, SEQ ED 
NO:172, SEQ ED NO:173, SEQ ED NO:174, SEQ ED NO:175, SEQ ED NO:176, SEQ ED 
NO:177, SEQ ED NO:178, SEQ ED NO:179, SEQ ED NO:180, SEQ ED NO:181, SEQ ED 
NO:182, SEQ ED NO:183, SEQ ED NO:184, SEQ ED NO:185, SEQ ED NO:186, SEQ ED 
NO:187, SEQ ED NO:188, SEQ ED NO:189, SEQ ED NO:190, SEQ ED NO:191, SEQ ED 

30 NO:199, SEQ ED NO:193, SEQ ED NO:194, SEQ ED N0:195, SEQ ED NO:196, SEQ ID 
NO:197, SEQ ED NO:198, SEQ ED NO:199, SEQ ED NO:200, SEQ ED NO:201, SEQ ID 
NO:202, SEQ ED NO:203, SEQ ED NO:204, SEQ ED NO:205, SEQ ED NO:206, SEQ ID 



WO 00/73469 



PCT/US00/I4842 



NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID 
NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID 
NO:217, SEQ ID NO:218, SEQ ED N0.219, SEQ ED NO:220, SEQ ED NO:221, SEQ ID 
NO:222, SEQ ED NO:223, SEQ EO NO:224, SEQ ID NO:225, SEQ ED NO:226, SEQ ED 
5 NO:227, SEQ ED NO:228, SEQ ID NO:229, SEQ ED NO:230, SEQ ID NO:23 1 , SEQ ED 
NO:232, SEQ ED NO:233, SEQ ID NO:234, SEQ ED NO:235, SEQ ED NO:236, SEQ ED 
NO:237, SEQ ED NO:238, SEQ ED NO:239, SEQ ED NO:240, SEQ ED NO:241, and SEQ 
ED NO:242, or the corresponding full-length amino acid sequence, or fragments thereof. 
A sequence that is substantially similar to a sequence selected from the group consisting of 

10 those set forth in SEQ ID NO:122, SEQ ED NO:123, SEQ ED NO:124, SEQ ED NO:125, 
SEQ ID NO:126, SEQ ED NO:127, SEQ ED NO:128, SEQ ED NO:129, SEQ ED NO:130, 
SEQ ID NO:131, SEQ ED NO:132, SEQ ED NO:133, SEQ ED NO:134, SEQ ED NO:135, 
SEQ ED NO:136, SEQ ED NO:137, SEQ ED NO:138, SEQ ED NO:139, SEQ ED NO:140, 
SEQ ID NO:141, SEQ ED NO:142, SEQ ED NO:143, SEQ ED NO:144, SEQ ED NO:145, 

15 SEQ ID NO:146, SEQ ED NO:147, SEQ ED NO:148, SEQ ED NO:149, SEQ ED NO:150, 

SEQ ID NO:151, SEQ ED NO:152, SEQ ID NO:153, SEQ ED NO:154, SEQ ED NO:155, 
SEQ ID NO:156, SEQ ED NO:157, SEQ ID NO:158, SEQ ED NO:159, SEQ ED NO:160, 
SEQ ED NO:161, SEQ ED NO:162, SEQ ID NO:163, SEQ ED NO:164, SEQ ED NO:165. 
SEQ ED NO:166, SEQ ED NO:167, SEQ ID NO:168, SEQ ED NO:169, SEQ ED NO:170, 

20 SEQ ED NO:171, SEQ ED NO:172, SEQ ED NO:173, SEQ ED NO:174, SEQ ED NO:175, 
SEQ ED NO:176, SEQ ED NO:177, SEQ ID NO:178, SEQ ED NO:179, SEQ ID NO:180, 
SEQ ID NO:181, SEQ ED N0.182, SEQ ID NO:183, SEQ ED NO:184, SEQ ED NO:185, 
SEQ ID NO: 186, SEQ ED NO: 187, SEQ ED NO: 188, SEQ ED NO: 189, SEQ ED NO: 190, 
SEQ ID NO:191, SEQ ED NO:199, SEQ ED N0.193, SEQ ED NO:194, SEQ ED NO:195, 

25 SEQ ID NO:196, SEQ ED NO:197, SEQ ID NO:198, SEQ ED NO:199, SEQ ED NO:200, 
SEQ ID NO:201, SEQ ED NO:202, SEQ ID NO:203, SEQ ED NO:204, SEQ ID NO:205, 
SEQ ID NO:206, SEQ ED NO:207, SEQ ED NO:208, SEQ ED NO:209, SEQ ED NO:21 0, 
SEQ ED NO:21 1, SEQ ED NO:212, SEQ ED NO:213, SEQ ED NO:214, SEQ ID NO:215, 
SEQ ID NO:216, SEQ ED NO:217, SEQ ED NO:218, SEQ ED NO:219, SEQ ED NO:220, 

30 SEQ ID NO:221, SEQ ED NO:222, SEQ ED NO:223, SEQ ID NO:224, SEQ ED NO:225, 
SEQ ID NO:226, SEQ ED NO:227, SEQ ED NO:228, SEQ ED NO:229, SEQ ED NO:230, 
SEQ ID NO:231, SEQ ED NO:232, SEQ ED NO:233, SEQ ID NO:234, SEQ ED NO:235, 
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SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, 
SEQ ID NO:241, and SEQ ID NO:242 will have at least 75% identity (preferably 90%, 
more preferably at least 95% and most preferably 99-100%) to a domain of a polypeptide 
selected from the group consisting of those set forth in SEQ ID NO: 122, SEQ ID NO: 123, 
5 SEQ ID NO: 1 24, SEQ ID NO: 1 25, SEQ ID NO: 1 26, SEQ ID NO: 1 27, SEQ ID NO: 1 28, 
SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, 
SEQ ID NO: 134, SEQ ID NO: 135, SEQ ID NO: 136, SEQ ID NO: 137, SEQ ID NO: 138, 
SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, 
SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, 

10 SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, 
SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, 
SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, 
SEQ ED NO: 164, SEQ ID NO: 165. SEQ ID NO: 166, SEQ ID NO: 167, SEQ ID NO: 168, 
SEQ ID NO: 169, SEQ ID NO: 170, SEQ ID NO:171, SEQ ID NO: 172, SEQ ID NO: 173, 

15 SEQ ID NO: 174, SEQ ID NO: 175, SEQ ID NO: 176, SEQ ID NO: 177, SEQ ID NO: 178, 
SEQ ID NO: 179, SEQ ID NO: 180, SEQ ID NO: 181, SEQ ID NO: 182, SEQ ID NO: 183, 
SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, 
SEQ ED NO: 189, SEQ ID NO: 190, SEQ ED NO: 191, SEQ ED NO: 199, SEQ ED NO: 193, 
SEQ ID NO: 194, SEQ ED NO: 195, SEQ ID NO: 196, SEQ ED NO: 197, SEQ ID NO: 198, 

20 SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ED NO:202, SEQ ED NO:203, 
SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, 
SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, 
SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, 
SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, 

25 SEQ ED NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ED NO:227, SEQ ID NO:228, 
SEQ ID NO:229, SEQ ED NO:230, SEQ ED NO:231, SEQ ID NO:232, SEQ ID NO:233, 
SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ED NO:238, 
SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242, where the 
domain is selected from the group consisting of an N-terminal domain, a catalytic domain, 

30 a C-terminal domain, a coiled-coil structure region, a proline-rich region, a spacer region, 
an insert, and a C-terminal tail; (g) is the complement of the nucleotide sequence of (f); (h) 
encodes a polypeptide having an amino acid sequence selected from the group consisting 
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of those set forth in SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID 
NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID 
NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID 
NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID 

5 NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID 
NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ED 
NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID 
NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID 
NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID 

10 NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID 
NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID 
NO:175, SEQ ED NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID 
NO:180, SEQ ED NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID 
NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ED NO:188, SEQ ID NO:189, SEQ ID 

15 NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ED NO:193, SEQ ED NO:194, SEQ ID 
NO:195, SEQ DD NO:196, SEQ ID NO:197, SEQ DD NO:198, SEQ ED NO:199, SEQ ID 
NO:200, SEQ DD NO:201, SEQ ID NO:202, SEQ DD NO:203, SEQ DD NO:204, SEQ ED 
NO:205, SEQ ED NO:206, SEQ DD NO:207, SEQ ED NO:208, SEQ DD NO:209, SEQ DD 
NO:210, SEQ DD NO:21 1, SEQ DD NO:212, SEQ DD NO:213, SEQ ED NO:214, SEQ DD 

20 NO:215, SEQ DD NO:216, SEQ DD NO:217, SEQ DD NO:218, SEQ DD NO:219, SEQ DD 
NO:220, SEQ DD NO:221, SEQ ED NO:222, SEQ ED NO:223, SEQ DD NO:224, SEQ DD 
NO:225, SEQ DD NO:226, SEQ DD NO:227, SEQ DD NO:228, SEQ DD NO:229, SEQ DD 
NO:230, SEQ DD NO:231, SEQ DD NO:232, SEQ DD NO:233, SEQ DD NO:234, SEQ DD 
NO:235, SEQ ED NO:236, SEQ DD NO:237, SEQ DD NO:238, SEQ DD NO:239, SEQ DD 

25 NO:240, SEQ DD NO:241 , and SEQ ID NO:242, or the corresponding full-length amino 

acid sequence, or fragments thereof. A sequence that is substantiaUy similar to a sequence 
selected from the group consisting of those set forth in SEQ DD NO:122, SEQ DD NO:123, 
SEQ DD NO:124, SEQ DD NO:125, SEQ DD NO:126, SEQ DD NO:127, SEQ DD N0.128, 
SEQ DD NO:129, SEQ DD NO:130, SEQ DD NO:131, SEQ DD NO:132, SEQ DD NO:133, 

30 SEQ DD NO:134, SEQ DD NO:135, SEQ DD NO:136, SEQ DD NO:137, SEQ DD NO:138, 
SEQ ID NO:139, SEQ DD NO:140, SEQ DD NO:141, SEQ DD NO:142, SEQ DD NO:143, 
SEQ DD NO:144, SEQ DD NO:145, SEQ DD NO:146, SEQ DD NO:147, SEQ DD NO: 148, 
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SEQ ID NO:149, SEQ ID NO:150, SEQ ID N0:151, SEQ ID NO:152, SEQ ID NO:153, 
SEQ ID NO: 154, SEQ ID NO: 155, SEQ ID NO: 156, SEQ ID NO: 157, SEQ ID NO: 158, 
SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, 
SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, 
5 SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, 
SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, 
SEQ ID NO: 179, SEQ ID NO: 180, SEQ ID NO: 181, SEQ ID NO: 182, SEQ ID NO: 183, 
SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, 
SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, 

10 SEQ ID NO:194, SEQ ED NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, 
SEQ ID NO: 199, SEQ ID NO.200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, 
SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, 
SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, 
SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, 

15 SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, 
SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, 
SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, 
SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, 
SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242 will have at 

20 least 75% identity (preferably 90%, more preferably at least 95% and most preferably 99- 
100%) to the sequence selected from the group consisting of those set forth in SEQ ID 
NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID 
NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID 
N0:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID 

25 NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID 
NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID 
NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID 
NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID 
NO:157, SEQ ID N0.158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ED 

30 NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ED NO:165. SEQ ID NO:166, SEQ ED 
NO:167, SEQ ID NO:168, SEQ ED NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID 
NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID 
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NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO.180, SEQ ID N0:181, SEQ ID 
NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID 
NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID N0.191, SEQ ID 
NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ IDNO:196, SEQ ID 
5 NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID 
NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID 
NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID N0:21 1, SEQ ID 
NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO.215, SEQ ID NO:216, SEQ ID 
NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID 

10 NO:222, SEQ ID NO.223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID N0.226, SEQ ID 
NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID 
NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID 
NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ 
ID NO:242; (b) is the complement of the nucleotide sequence of (a); (c) hybridizes under 

15 highly stringent conditions to the nucleotide molecule of (a) and encodes a naturally 
occurring kinase polypeptide; (d) encodes a kinase polypeptide having an amino acid 
sequence selected from the group consisting of those set forth in SEQ ID NO:122, SEQ ID 
NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID 
NO: 128, SEQ ID NO: 129, SEQ ID NO: 130, SEQ ID NO:131, SEQ ID NO: 132, SEQ ID 

20 NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ED NO:137, SEQ ID 
NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID 
NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID N0.146, SEQ ID NO:147, SEQ ID 
NO:148, SEQ ID NO:149, SEQ ID NO.150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID 
NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID 

25 NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID 
NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID N0.166, SEQ ID NO:167, SEQ ID 
NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID 
NO: 173, SEQ ED NO: 174, SEQ ID NO: 175, SEQ ID NO: 176, SEQ ID NO: 177, SEQ ID 
NO:178, SEQ ED NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ED NO:182, SEQ ED 

30 NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ED NO:187, SEQ ID 
NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ED NO:199, SEQ ID 
NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID 



WO 00/73469 



PCT/US00/14842 



NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ED NO:201, SEQ ID NO:202, SEQ ID 
NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID 
NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID 
NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID 
5 NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID 
NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID 
NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID 
NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID 
NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242, or the 

10 corresponding full-length amino acid sequence, or fragments thereof. A sequence that is 
substantially similar to a sequence selected from the group consisting of those set forth in 
SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, 
SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, 
SEQ ID NO:132, SEQ ID NO:133, SEQ ID N0.134, SEQ ID NO:135, SEQ ID NO:136, 

15 SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, 
SEQ ID NO: 142, SEQ ID NO:143, SEQ ID NO: 144, SEQ ID NO: 145, SEQ ID NO: 146, 
SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, 
SEQ ID NO: 152, SEQ ID NO: 153, SEQ ID NO: 154, SEQ ID NO: 155, SEQ ID NO: 156, 
SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, 

20 SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, 
SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, 
SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, 
SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, 
SEQ ID NO: 1 82, SEQ ID NO: 1 83, SEQ ID NO: 1 84, SEQ ID NO: 1 85, SEQ ID NO: 1 86, 

25 SEQ ID NO: 1 87, SEQ ID NO: 1 88, SEQ ID NO: 1 89, SEQ ID NO: 1 90, SEQ ID NO: 1 9 1 , 
SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, 
SEQ ID N0.197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, 
SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, 
SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, 

30 SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, 
SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, 
SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, 
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SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, 
SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:23S, SEQ ID NO:236, 
SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241 , 
and SEQ ID NO:242 will have at least 75% identity (preferably 90%, more preferably at 
5 least 95% and most preferably 99-100%) to the sequence of SEQ ID NO:122, SEQ ID 

NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID 
NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID 
NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID 
NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID 

10 NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID 
NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID 
NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID 
NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID 
NO: 163, SEQ ID NO: 164, SEQ ID NO: 165. SEQ ID NO: 166, SEQ ID NO: 167, SEQ ID 

15 NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID 
NO: 173, SEQ ID NO: 174, SEQ ID NO: 175, SEQ ID NO: 176, SEQ ID NO: 177, SEQ ID 
NO: 178, SEQ ID NO: 179, SEQ ID NO: 180, SEQ ID NO: 181, SEQ ID NO: 182, SEQ ID 
NO: 183, SEQ ID NO: 184, SEQ ID NO: 185, SEQ ID NO: 186, SEQ ID NO: 187, SEQ ID 
NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID 

20 NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID 
NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID 
NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO.207, SEQ ID 
NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID 
NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID 

25 NO:2 1 8, SEQ ID NO:2 1 9, SEQ ID NO:220, SEQ ID NO:22 1 , SEQ ID NO:222, SEQ ID 
NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID 
NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID 
NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID 
NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242, 

30 except that it lacks one or more of the domains selected from the group consisting of a N- 
terminal domain, a catalytic domain, a C-tenninal domain, a coiled-coil structure region, a 
proline-rich region, a spacer region, an insert, and a C-tenninal tail; or (i) is the 
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complement of the nucleotide sequence of (h). The domain demarcations of the 
polypeptides of the invention are indicated in Table 2 by reference to the kinase domain. 

The term "complement" refers to two nucleotides that can form multiple favorable 
interactions with one another. For example, adenine is complementary to thymine as they 

5 can form two hydrogen bonds. Similarly, guanine and cytosine are complementary since 
they can form three hydrogen bonds. A nucleotide sequence is the complement of another 
nucleotide sequence if all of the nucleotides of the first sequence are complementary to all 
of the nucleotides of the second sequence. 

The term "domain" refers to a region of a polypeptide that contains a particular 

10 function. For instance, N-terminal or C-terminal domains of signal transduction proteins 
can serve functions including, but not limited to, binding molecules that localize the signal 
transduction molecule to different regions of the cell or binding other signaling molecules 
directly responsible for propagating a particular cellular signal. Some domains can be 
expressed separately from the rest of the protein and function by themselves, while others 

15 must remain part of the intact protein to retain function. The latter are termed functional 

regions of proteins and also relate to domains. 

The term "N-terminal domain" refers to the extracatalytic region located between 
the initiator methionine and the catalytic domain of the protein kinase. The N-terminal 
domain can be identified following a Smith-Waterman alignment of the protein sequence 

20 against the non-redundant protein database to define the N-terminal boundary of the 

catalytic domain. Depending on its length, the N-terminal domain may or may not play a 
regulatory role in kinase function. An example of a protein kinase whose N-terminal 
domain has been shown to play a regulatory role is PAK65, which contains a CRIB motif 
used for Cdc42 and rac binding (Burbelo, P.D. et al (1995) J. Biol. Chem. 270, 29071- 

25 29074). The N-terminal domain of a protein kinase of the invention is that portion of the 
protein kinase to the amino-terminal side of the kinase domain where the kinase domain is 
identified in Table 2, herein. Further, in some cases, portions of the N-terminal domains 
of the protein kinases of the invention have not been identified since the entire sequence is 
not available. However, with the methods described herein, the full-length sequences of 

30 the kinases of the invention can be determined and using the approaches described herein 
the N-terminal domain can be identified. 
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The term "catalytic domain" or "kinase domain" refers to a region of the protein 
kinase that is typically 25-300 amino acids long and is responsible for carrying out the 
phosphate transfer reaction from a high-energy phosphate donor molecule such as ATP or 
GTP to itself (autophosphorylation) or to other proteins (exogenous phosphorylation). 
5 The catalytic domain of protein kinases is made up of 1 2 subdomains that contain highly 
conserved amino acid residues, and are responsible for proper polypeptide folding and for 
catalysis. The catalytic domain can be identified following a Smith- Waterman alignment 
of the protein sequence against the non-redundant protein database. The catalytic/kinase 
domains of the protein kinases of the invention are identified in Table 2, herein. Further, 

1 0 in some cases, the complete sequence of the catalytic/kinase domains of the protein 
kinases of the invention may not have been provided since the entire sequence is not 
available. However, with the methods described herein, the full-length sequences of the 
kinases of the invention can be determined, and using the approaches described herein, the 
catalytic/kinase domain can be identified. 

15 The term "catalytic activity", as used herein, defines the rate at which a kinase 

catalytic domain phosphorylates a substrate. Catalytic activity can be measured, for 
example, by determining the amount of a substrate converted to a phosphorylated product 
as a function of time. Catalytic activity can be measured by methods of the invention by 
holding time constant and determining the concentration of a phosphorylated substrate 

20 after a fixed period of time. Phosphorylation of a substrate occurs at the active-site of a 
protein kinase. The active-site is normally a cavity in which the substrate binds to the 
protein kinase and is phosphorylated. 

The term "substrate" as used herein refers to a molecule phosphorylated by a 
kinase of the invention. Kinases phosphorylate substrates on serine/threonine or tyrosine 

25 amino acids. The molecule may be another protein or a polypeptide. 

The term "C-tenninal domain" refers to the region located between the catalytic 
domain and the carboxy-terminal amino acid residue of the protein kinase. The C- 
terminal domain can be identified by using a Smith-Waterman alignment of the protein 
sequence against the non-redundant protein database to define the C-terminal boundary of 

30 the catalytic domain or of any functional C-terminal extracatalytic domain. Depending on 
its length and amino acid composition, the C-terminal domain may or may not play a 
regulatory role in kinase function. An example of a protein kinase whose C-terminal 
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domain may play a regulatory role is PAK3 which contains a heterotrimeric G b subunit- 
binding site near its C-terminus (Leeuw, T. et al (1998) Nature, 391, 191-195). The C- 
terminal domain of a protein kinase of the invention is that portion of the protein kinase to 
the carboxy-terminal side of the kinase domain where the kinase domain is identified in 
5 Table 2, herein. In some cases, the C-terminal domains of the protein kinases of the 
invention have not been provided since the entire sequence is not available. However, 
with the methods described herein, the full-length sequences of the kinases of the 
invention can be determined, and using the approaches described herein, the C-terminal 
domain can be identified. 

1 0 The term "signal transduction pathway" refers to the molecules that propagate an 

extracellular signal through the cell membrane to become an intracellular signal. This 
signal can then stimulate a cellular response. The polypeptide molecules involved in 
signal transduction processes are typically receptor and non-receptor protein tyrosine 
kinases, receptor and non-receptor protein phosphatases, SRC homology 2 and 3 domains, 

15 phosphotyrosine binding proteins (SRC homology 2 (SH2) and phosphotyrosine binding 
(PTB and PH) domain containing proteins), proline-rich binding proteins (SH3 domain 
containing proteins), nucleotide exchange factors, and transcription factors. 

The term "coiled-coil structure region** as used herein, refers to a polypeptide 
sequence that has a high probability of adopting a coiled-coil structure as predicted by 

20 computer algorithms such as COILS (Lupas, A. (1996) Meth. Enzymology 266:5 1 3-525). 

Coiled-coils are formed by two or three amphipathic a-helices in parallel. Coiled-coils can 
bind to coiled-coil domains of other polypeptides resulting in homo- or heterodimers 
(Lupas, A. (1991) Science 252: 1 162-1 164). Coiled-coil-dependent oligomerization has 
been shown to be necessary for protein function including catalytic activity of 

25 serine/threonine kinases (Roe, J. et al (1997) J. Biol. Chem. 272:5838-5845). Coiled-coil 
regions in the proteins of the invention can be identified using these methods. They may 
be present as sub-domains of the N-terminal, kinase, or C-terminal domains of the 
polypeptides of the invention. 

The term ''proline-rich region" as used herein, refers to a region of a protein kinase 

30 whose proline content over a given amino acid length is higher than the average content of 
this amino acid found in proteins (i.e., >10%). Proline-rich regions are easily discernable 
by visual inspection of amino acid sequences and quantitated by standard computer 
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sequence analysis programs such as the DNAStar program EditSeq. Proline-rich regions 
have been demonstrated to participate in regulatory protein -protein interactions. Among 
these interactions, those that are most relevant to this invention involve the "PxxP" proline 
rich motif found in certain protein kinases (i.e., human PAK1) and the SH3 domain of the 

5 adaptor molecule Nek (Galisteo, MX. et al (1996) J. Biol. Chem. 271 :20997-2 1000). 
Other regulatory interactions involving "PxxP" proline-rich motifs include the WW 
domain (Sudol, M. (1996) Prog. Biophys. Mol. Bio. 65:1 13-132). Proline rich regions in 
the proteins of the invention can be identified using these methods. They may be present 
as sub-domains of the N-terminal, kinase, or C-terminal domains of the polypeptides of 

10 the invention. 

The term "spacer region" as used herein, refers to a region of the protein kinase 
located between predicted functional domains. The spacer region has no detectable 
homology to any amino acid sequence in the database, and can be identified by using a 
Smith-Waterman alignment of the protein sequence against the non-redundant protein 

15 database to define the C- and N-terminal boundaries of the flanking functional domains. 
Spacer regions may or may not play a fundamental role in protein kinase function. 
Precedence for the regulatory role of spacer regions in kinase function is provided by the 
role of the sre kinase spacer in inter-domain interactions (Xu, W. et al (1997) Nature 
385:595-602). Spacer regions in the proteins of the invention can be identified using these 

20 methods. They may be present as sub-domains of the N-temiinal, kinase, or C-terminal 
domains of the polypeptides of the invention. 

The term "insert" as used herein refers to a portion of a protein kinase that is 
absent fix>m a close homolog. Inserts may or may not by the product alternative splicing 
of exons. Inserts can be identified by using a Smith-Waterman sequence alignment of the 

25 protein sequence against the non-redundant protein database, or by means of a multiple 
sequence alignment of homologous sequences using the DNAStar program Megalign. 
Inserts may play a functional role by presenting a new interface for protein-protein 
interactions, or by interfering with such interactions. Insert regions in the proteins of the 
invention can be identified using these methods. They may be present as sub-domains of 

30 the N-terminal, kinase, or C-terminal domains of the polypeptides of the invention. 
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The term "C-tenninal tail" as used herein, refers to a C-teiminal domain of a 
protein kinase, that by homology extends or protrudes past the C-tenninal amino acid of 
its closest homolog. C-tenninal tails can be identified by using a Smith- Waterman 
sequence alignment of the protein sequence against the non-redundant protein database, or 
5 by means of a multiple sequence alignment of homologous sequences using the DNAStar 
program Megalign. Depending on its length, a C-tenninal tail may or may not play a 
regulatory role in kinase function. C-tenninal tail regions in the proteins of the invention 
can be identified using these methods. They may be present as sub-domains of the N- 
terminal, kinase, or C-tenninal domains of the polypeptides of the invention. 

10 Various low or high stringency hybridization conditions may be used depending 

upon the specificity and selectivity desired. These conditions are well-known to those 
skilled in the art. Under stringent hybridization conditions only highly complementary 
nucleic acid sequences hybridize. Preferably, such conditions prevent hybridization of 
nucleic acids having more than 1 or 2 mismatches out of 20 contiguous nucleotides, more 

1 5 preferably, such conditions prevent hybridization of nucleic acids having more than 1 or 2 
mismatches out of 50 contiguous nucleotides, most preferably, such conditions prevent 
hybridization of nucleic acids having more than 1 or 2 mismatches out of 100 contiguous 
nucleotides. In some instances, the conditions may prevent hybridization of nucleic acids 
having more than 5 mismatches in the full-length sequence. 

20 By stringent hybridization assay conditions is meant hybridization assay conditions 

at least as stringent as the following: hybridization in 50% formamide, 5X SSC, 50 mM 
NaH 2 P0 4 , pH 6.8, 0.5% SDS, 0.1 mg/mL sonicated salmon sperm DNA, and 5X Denhart 
solution at 42 °C overnight; washing with 2X SSC, 0.1% SDS at 45 °C; and washing with 
0.2X SSC, 0.1% SDS at 45 °C. Under some of the most stringent hybridization assay 

25 conditions, the second wash can be done with 0.1X SSC at a temperature up to 70 °C (pg. 

421, Berger et at. (1987) Guide to Molecular Cloning Techniques, Meth. Enzym. vol. 152, 
hereby incorporated by reference herein including any figures, tables, or drawings.). 
However, other applications may require the use of conditions falling between these sets 
of conditions. Methods of determining the conditions required to achieve desired 

30 hybridizations are well-known to those with ordinary skill in the art, and are based on 
several factors, including but not limited to, the sequences to be hybridized and the 
samples to be tested. 
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In other preferred embodiments, the invention features isolated, enriched, or 
purified nucleic acid molecules encoding kinase polypeptides, further comprising a vector 
or promoter effective to initiate transcription in a host cell. The invention also features 
recombinant nucleic acid, preferably in a cell or an organism. The recombinant nucleic 
5 acid may contain a sequence selected from the group consisting of those set forth in SEQ 
ID NO:l, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, 
SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:l 1, SEQ ID 
NO:12, SEQ ID NO:13, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, 
SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ 

10 ID NO:23, SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID 

NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, 
SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ 
ID NO:39, SEQ ID NO:40, SEQ ID NO:41 , SEQ ID NO:42, SEQ ID NO:43, SEQ ID 
NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, 

15 SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ 
ID NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID 
NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, 
SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, SEQ ID NO:70, SEQ 
ID NO:71, SEQ ID NO:72, SEQ ID NO:73, SEQ ID NO:74, SEQ ID NO:75, SEQ ID 

20 NO:76, SEQ ID NO:77, SEQ ID NO:78, SEQ ID NO:79, SEQ ID NO:80, SEQ ID NO:8 1 , 
SEQ ID NO:82, SEQ ID NO:83, SEQ ID NO:84, SEQ ID NO:85, SEQ ID NO:86, SEQ 
ID NO:87, SEQ ID NO:88, SEQ ID NO:89, SEQ ID NO:90, SEQ ID NO:91, SEQ ID 
NO:92, SEQ ID NO:93, SEQ ID NO:94, SEQ ID NO:95, SEQ ID NO:96, SEQ ID NO:97, 
SEQ ID NO:98, SEQ ID NO:99, SEQ ID NO:100, SEQ ID NO:101, SEQ ID NO:102, 

25 SEQ ID NO:103, SEQ ID NO:104, SEQ ID NO:105, SEQ ID NO:106, SEQ ID NO:107, 
SEQ ID NO:108, SEQ ID NO:109, SEQ ID NO:l 10, SEQ ID NO:l 1 1, SEQ ID NO:l 12, 
SEQ ID NO:l 13, SEQ ID NO:l 14, SEQ ID NO:l 15, SEQ ID NO:l 16, SEQ ID NO:l 17, 
SEQ ID NO:l 18, SEQ ID NO:119, SEQ ID NO:120, and SEQ ID NO:121, or a functional 
derivative thereof and a vector or a promoter effective to initiate transcription in a host 

30 cell. The recombinant nucleic acid can alternatively contain a transcriptional initiation 
region functional in a cell, a sequence complementary to an RNA sequence encoding a 
kinase polypeptide and a transcriptional termination region functional in a cell. Specific 



WO 00/73469 



PCT/US00/14842 



vectors and host cell combinations are discussed herein. The recombinant nucleic acid can 
also contain the full-length sequence encoding the protein kinase, or a domain, for 
example. 

The term 'Vector" relates to a single or double-stranded circular nucleic acid 
5 molecule that can be transfected into cells and replicated within or independently of a cell 
genome. A circular double-stranded nucleic acid molecule can be cut and thereby 
linearized upon treatment with restriction enzymes. An assortment of nucleic acid vectors, 
restriction enzymes, and the knowledge of the nucleotide sequences cut by restriction 
enzymes are readily available to those skilled in the art. A nucleic acid molecule encoding 

10 a kinase can be inserted into a vector by cutting the vector with restriction enzymes and 
ligating the two pieces together. 

The term "transfecting" defines a number of methods to insert a nucleic acid vector 
or other nucleic acid molecules into a cellular organism. These methods involve a variety 
of techniques, such as treating the cells with high concentrations of salt, an electric field, 

15 detergent, or DMSO to render the outer membrane or wall of the cells permeable to 
nucleic acid molecules of interest or use of various viral transduction strategies. 

The term promoter" as used herein, refers to nucleic acid sequence needed for 
gene sequence expression. Promoter regions vary from organism to organism, but are well 
known to persons skilled in the art for different organisms. For example, in prokaryotes, 

20 the promoter region contains both the promoter (which directs the initiation of RNA 
transcription) as well as the DNA sequences which, when transcribed into RNA, will 
signal synthesis initiation. Such regions will normally include those S'-non-coding 
sequences involved with initiation of transcription and translation, such as the TATA box, 
capping sequence, CAAT sequence, and the like. 

25 In preferred embodiments, the isolated nucleic acid comprises, consists essentially 

of, or consists of a nucleic acid sequence set forth in SEQ ID NO:l, SEQ ID NO:2, SEQ 
ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, 
SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:l 1, SEQ ID NO:12, SEQ ID NO:13, SEQ ID 
NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, 

30 SEQ ID NO:20, SEQ ID NO:21 , SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ 
ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID 
NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, SEQ ID NO:35, 
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SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ED NO:40, SEQ 
ID N0:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID 
NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID N0:5 1. 
SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ 
5 IDNO:57,SEQIDNO:58,SEQIDNO:59,SEQIDNO:60,SEQIDNO:61,SEQID 

NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, 
SEQ ID NO:68, SEQ ID NO:69, SEQ ID NO:70, SEQ ID NO:71, SEQ ID NO:72, SEQ 
ID NO:73, SEQ ID NO:74, SEQ ID NO:75, SEQ ID NO:76, SEQ ID NO:77, SEQ ID 
NO:78, SEQ ID NO:79, SEQ ID NO:80, SEQ ID N0:81, SEQ ID NO:82, SEQ ID NO: 83, 

10 SEQ ID NO:84, SEQ ID NO:85, SEQ ID NO:86, SEQ ED NO:87, SEQ ID NO:88, SEQ 
ID NO:89, SEQ ID NO:90, SEQ ID N0:91, SEQ ID NO:92, SEQ ID NO:93, SEQ ID 
NO:94, SEQ ED NO:95, SEQ ID NO:96, SEQ ID NO:97, SEQ ID NO:98, SEQ ID NO:99, 
SEQ ID NO:100, SEQ ID NO:101, SEQ ID NO:102, SEQ ID NO:103, SEQ ED NO:104, 
SEQ ID NO:105, SEQ ID NO:106, SEQ ED NO:107, SEQ ID NO:108, SEQ ED NO:109, 

15 SEQ ID NO:l 10, SEQ ID NO:l 1 1, SEQ ID N0:1 12, SEQ ID N0:1 13, SEQ ID NO:l 14, 
SEQ ID N0:115, SEQ ID NO:116, SEQ ID N0:1 17, SEQ ID N0:1 18, SEQ ID N0:1 19, 
SEQ ID NO:120, and SEQ ID N0:121, or the corresponding full-length sequence, encodes 
an amino acid sequence selected from the group consisting of those set forth in SEQ ID 
NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ED NO:125, SEQ ID NO:126, SEQ ED 

20 N0.127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID 
NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID 
NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ED NO:141, SEQ ID 
NO:142, SEQ ED NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID 
NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID 

25 N0.152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID 
NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID 
NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ED 
NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO.170, SEQ ID NO:171, SEQ ID 
NO.-172, SEQ ID NO:173, SEQ ID NO:174, SEQ ED N0.175, SEQ ID NO:176, SEQ ID 

30 NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ED NO:180, SEQ ID NO:181, SEQ ID 
NO:182, SEQ ED NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID 
NO:187, SEQ ED NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ED 
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NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID 
NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID 
NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID 
NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID 
5 NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ED 
NO:217, SEQ ID N0.218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID 
NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID 
NO:227, SEQ ID N0.228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID 
NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID 

10 NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241 , and SEQ 
ID NO:242, or the corresponding full-length amino acid sequence, a functional derivative 
thereof, or at least 10, 20, 40, 50, 75, 100, 200, 300 or 500 contiguous amino acids of a 
sequence selected from the group consisting of those set forth in SEQ ID NO:122, SEQ ID 
NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID 

15 NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID 
NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ED NO:136, SEQ ID NO:137, SEQ ED 
NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ED NO:141, SEQ ID NO:142, SEQ ED 
NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ED 
NO:148, SEQ ID N0.149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ED 

20 NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID N0.156, SEQ ID NO. l 57, SEQ ID 
NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID N0.162, SEQ ID 
NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ED 
NO:168, SEQ ID N0.169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID 
NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID 

25 NO.-178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID 
NO:183, SEQ ID N0.184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ED 
NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ED NO:191, SEQ ID NO:199, SEQ ID 
NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ED NO:196, SEQ ID NO:197, SEQ ID 
NO:198, SEQ ID NO: 199, SEQ ID NO:200, SEQ ID NO:201 , SEQ ID NO.202, SEQ ED 

30 NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID 
NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID 
NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ED NO:216, SEQ ID NO:217, SEQ ID 
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NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID 
NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID 
NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231 , SEQ ID NO:232, SEQ ID 
NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID 
5 NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242, or the 
corresponding full-length sequences or derivatives thereof. The nucleic acid may be 
isolated from a natural source by cDNA cloning or by subtractive hybridization. The 
natural source may be mammalian, preferably human, blood, semen, or tissue, and the 
nucleic acid may be synthesized by the triester method or by using an automated DNA 

10 synthesizer. 

The term "mammal" refers preferably to such organisms as mice, rats, rabbits, 
guinea pigs, sheep, and goats, more preferably to cats, dogs, monkeys, and apes, and most 
preferably to humans. 

In yet other preferred embodiments, the nucleic acid is a conserved or unique 

1 5 region, for example those useful for: the design of hybridization probes to facilitate 
identification and cloning of additional polypeptides, the design of PCR probes to 
facilitate cloning of additional polypeptides, obtaining antibodies to polypeptide regions, 
and designing antisense oligonucleotides. 

By "conserved nucleic acid regions", are meant regions present on two or more 

20 nucleic acids encoding a kinase polypeptide, to which a particular nucleic acid sequence 
can hybridize under lower stringency conditions. Examples of lower stringency 
conditions suitable for screening for nucleic acid encoding kinase polypeptides are 
provided in Berger et al (1987) Guide to Molecular Cloning Techniques. Meth. Enzym. 
vol. 1 52, hereby incorporated by reference herein in its entirety, including any drawings, 

25 figures, or tables. Preferably, conserved regions differ by no more than 5 out of 20 

nucleotides, even more preferably 2 out of 20 nucleotides or most preferably 1 out of 20 
nucleotides. 

By "unique nucleic acid region" is meant a sequence present in a nucleic acid 
coding for a kinase polypeptide that is not present in a sequence coding for any other 
30 naturally occurring polypeptide. Such regions preferably encode 10 (preferably 25, more 
preferably 50, most preferably 75) or more contiguous amino acids selected from the 
group consisting of those set forth in SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, 
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SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, 
SEQ ID NO: 130, SEQ ID NO: 131, SEQ ID NO: 132, SEQ ID NO: 133, SEQ ID NO: 134, 
SEQ ID NO: 135, SEQ ID NO: 136, SEQ ID NO: 137, SEQ ID NO: 138, SEQ ID NO: 139, 
SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID N0.144, 
5 SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, 
SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, 
SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, 
SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, 
SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, 

10 SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, 

SEQ ID NO: 175, SEQ ID NO: 176, SEQ ID NO: 177, SEQ ID NO: 178, SEQ ID NO: 179, 
SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, 
SEQ ID NO: 185, SEQ ID NO: 186, SEQ ID NO: 187, SEQ ID NO: 188, SEQ ID NO: 189, 
SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, 

15 SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, 
SEQ ID NO:200, SEQ ID NO:201 , SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, 
SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, 
SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, 
SEQ ED NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ED NO:219, 

20 SEQ ID NO:220, SEQ ID NO:221 , SEQ ED NO:222, SEQ ID NO:223, SEQ ID NO:224, 
SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, 
SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, 
SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, 
SEQ ID NO:240, SEQ ID NO:241, and SEQ DD NO:242, or functional derivatives thereof. 

25 In particular, a unique nucleic acid region is preferably of mammalian origin and 
preferably human. 

A second aspect of the invention features a nucleic acid probe for the detection of 
nucleic acid encoding a kinase polypeptide in a sample, wherein said polypeptide is 
selected from the group consisting of SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, 
30 SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, 
SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, 
SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, 
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SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, 
SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, 
SEQ ID NO:150, SEQ ID N0:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ED NO:154, 
SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, 
SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, 
SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, 
SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, 
SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, 
SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ED NO:183, SEQ ID NO:184, 
SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ED NO:188, SEQ ID NO:189, 
SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ED NO:193, SEQ ID NO:194, 
SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ED NO:198, SEQ ID NO:199, 
SEQ ID NO:200, SEQ ED NO:201, SEQ ED NO:202, SEQ ED NO:203, SEQ ID NO:204, 
SEQ ID NO:205, SEQ ED NO:206, SEQ ED NO:207, SEQ ED NO:208, SEQ ED NO:209, 
SEQ ID NO:210, SEQ ED NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, 
SEQ ID NO:215, SEQ ED NO:216, SEQ ID NO:217, SEQ ED NO:218, SEQ ID NO:219, 
SEQ ID NO:220, SEQ ED NO:221, SEQ ED NO:222, SEQ ED NO:223, SEQ ID NO:224, 
SEQ ID NO:225, SEQ ED NO:226, SEQ ID NO:227, SEQ ED NO:228, SEQ ED NO:229, 
SEQ ID NO:230, SEQ ED NO:231, SEQ ID NO:232, SEQ ED NO:233, SEQ ID NO:234, 
SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ED NO:238, SEQ ID NO:239, 
SEQ ID NO:240, SEQ ED NO:241, and SEQ ID NO:242. Preferably, the nucleic acid 
probe encodes a kinase polypeptide that is a fragment of the protein encoded by an amino 
acid sequence selected from the group consisting of those set forth in SEQ ED NO:122, 
SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ED NO:127, 
SEQ ED NO:128, SEQ ED NO:129, SEQ ED NO:130, SEQ ID NO:131, SEQ ED NO:132, 
SEQ ID NO:133, SEQ ED NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ED NO:137, 
SEQ ID NO:138, SEQ ED NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ED NO:142, 
SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ED NO:146, SEQ ED NO:147, 
SEQ ED NO:148, SEQ ED NO:149, SEQ ED NO:150, SEQ ED NO:151, SEQ ED NO:152, 
SEQ ID NO:153, SEQ ID NO:154, SEQ ED NO:155, SEQ ED NO:156, SEQ ED NO:157, 
SEQ ED NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ED NO:162, 
SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, 
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SEQ ID NO: 168, SEQ ID NO: 169, SEQ ID NO: 170, SEQ ID NO: 171, SEQ ID NO: 172, 
SEQ ID NO: 173, SEQ ID NO: 174, SEQ ID NO: 175, SEQ ID NO: 176, SEQ ID NO: 177, 
SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, 
SEQ ID NO: 1 83, SEQ ID NO: 1 84, SEQ ID NO: 1 85, SEQ ID NO: 1 86, SEQ ID NO: 1 87, 
5 SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, 
SEQ ID NO: 193, SEQ ID NO: 194, SEQ ID NO: 195, SEQ ID NO: 196, SEQ ID NO: 197, 
SEQ ID NO: 198, SEQ ID NO: 199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, 
SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, 
SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, 

10 SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, 
SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, 
SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, 
SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, 
SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, 

15 SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID 

NO:242, or the corresponding full-length amino acid sequences. The nucleic acid probe 
contains a nucleotide base sequence that will hybridize to a sequence selected from the 
group consisting of those set forth in SEQ ID NO:l, SEQ ID NO:2, SEQ ID NO:3, SEQ 
ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, 

20 SEQ ID NO:10, SEQ ID NO:l 1, SEQ ID NO:12, SEQ ED NO:13, SEQ ID NO:14, SEQ 
ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ ID 
NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID NO:24, SEQ ID NO:25, 
SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ 
ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, SEQ ID NO:35, SEQ ID 

25 NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:4 1 , 
SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ 
ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID 
NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, 
SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62, SEQ 

30 ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID 

NO:68, SEQ ID NO:69, SEQ ID NO:70, SEQ ID NO:71, SEQ ID NO:72, SEQ ID NO:73, 
SEQ ID NO:74, SEQ ID NO:75, SEQ ID NO:76, SEQ ID NO:77, SEQ ID NO:78, SEQ 
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ID NO:79, SEQ ID NO:80, SEQ ID NO:81, SEQ ID NO:82, SEQ ID NO:83, SEQ ID 
NO:84, SEQ ID NO:85, SEQ ID NO:86, SEQ ID NO:87, SEQ ID NO:88, SEQ ID NO:89, 
SEQ ID NO:90, SEQ ID N0:91, SEQ ID NO:92, SEQ ID NO:93, SEQ ID NO:94, SEQ 
ED NO:95, SEQ ID NO:96, SEQ ED NO:97, SEQ ED NO:98, SEQ ED NO:99, SEQ ED 

5 NO:100, SEQ ED NO:101, SEQ ED NO:102, SEQ ED NO:103, SEQ ED NO:104, SEQ ED 
NO:105, SEQ ID NO:106, SEQ ED NO.107, SEQ ED NO:108, SEQ ED NO:109, SEQ ED 
NO:l 10, SEQ ED NO:l 1 1, SEQ ED NO:l 12, SEQ ID NO:l 13, SEQ ED NO:l 14, SEQ ED 
NO:l 15, SEQ ED NO:l 1 6, SEQ ED NO:l 17, SEQ ED NO:l 1 8, SEQ ED NO:l 19, SEQ ED 
NO:120, and SEQ ED NO:121, or the corresponding full-length sequence, or a functional 

10 derivative thereof. 

In preferred embodiments, the nucleic acid probe hybridizes to nucleic acid 
encoding at least 6, 12, 75, 90, 105, 120, 150, 200, 250, 300 or 350 contiguous amino 
acids of a sequence selected from the group consisting of those set forth in SEQ ED 
NO:122, SEQ ED NO:123, SEQ ED NO:124, SEQ ED NO:125, SEQ ED NO:126, SEQ ED 

15 NO:127, SEQ IDNO:128, SEQ ED NO:129, SEQ ED NO:130, SEQ ED NO:131, SEQ ED 
NO:132, SEQ ID NO:133, SEQ ED NO:134, SEQ ID NO:135, SEQ ED NO:136, SEQ ED 
NO:137, SEQ ID NO:138, SEQ ED NO:139, SEQ ED NO:140, SEQ ED NO:141, SEQ ED 
NO:142, SEQ ED NO:143, SEQ ED NO:144, SEQ ED NO:145, SEQ ED NO:146, SEQ ED 
NO:147, SEQ ED NO:148, SEQ ED NO:149, SEQ ED NO:150, SEQ ED NO:151, SEQ ED 

20 NO:152, SEQ ED NO:153, SEQ ED NO:154, SEQ ED NO:155, SEQ ED NO:156, SEQ ED 
NO:157, SEQ ED NO:158, SEQ ID NO:159, SEQ ED NO:160, SEQ ID NO.161, SEQ ED 
NO:162, SEQ ED NO:163, SEQ ED NO:164, SEQ ED NO:165. SEQ ED NO:166, SEQ ED 
NO:167, SEQ ED NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ED 
NO:172, SEQ ED NO:173, SEQ ED NO:174, SEQ ED NO:175, SEQ ED NO:176, SEQ ED 

25 NO:177, SEQ ED NO:178, SEQ ED NO:179, SEQ ED NO:180, SEQ ID NO:181, SEQ ID 
NO:182, SEQ ED NO:183, SEQ ED NO:184, SEQ ED NO:185, SEQ ED NO:186, SEQ ED 
NO:187, SEQ ED NO:188, SEQ ED NO:189, SEQ ED NO:190, SEQ ED NO:191, SEQ ED 
NO:199, SEQ ED NO:193, SEQ ED NO:194, SEQ ID NO:195, SEQ ED NO:196, SEQ ED 
NO:197, SEQ ED NO:198, SEQ ED NO:199, SEQ ED NO:200, SEQ ED NO:201, SEQ ED 

30 NO:202, SEQ ED NO:203, SEQ ED NO:204, SEQ ED NO:205, SEQ ED NO:206, SEQ ID 
NO:207, SEQ ED NO:208, SEQ ED NO:209, SEQ ED NO:210, SEQ ED NO:21 1, SEQ ID 
NO:212, SEQ ED NO:213, SEQ ED NO:214, SEQ ED NO:215, SEQ ED NO:216, SEQ ED 
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NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID 
NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID 
NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID 
NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID 
5 NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ 
ID NO:242, or the corresponding full-length amino acid sequence, or functional 
derivatives thereof. 

Methods for using the probes include detecting the presence or amount of kinase 
RNA in a sample by contacting the sample with a nucleic acid probe under conditions 

10 such that hybridization occurs and detecting the presence or amount of the probe bound to 
kinase RNA. The nucleic acid duplex formed between the probe and a nucleic acid 
sequence coding for a kinase polypeptide may be used in the identification of the sequence 
of the nucleic acid detected (Nelson et al, in Nonisotopic DNA Probe Techniques, 
Academic Press, San Diego, Kricka, ed., p. 275, 1992, hereby incoiporated by reference 

15 herein in its entirety, including any drawings, figures, or tables). Kits for performing such 
methods may be constructed to include a container means having disposed therein a 
nucleic acid probe. 

In a third aspect, the invention describes a recombinant cell or tissue comprising a 
nucleic acid molecule encoding a kinase polypeptide selected from the group consisting of 

20 SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, 
SEQ ID N0.127, SEQ ID N0.128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, 
SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, 
SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, 
SEQ ID NO:142, SEQ ID NO:143, SEQ IDNO:144, SEQ ID NO:145, SEQ ID NO:146, 

25 SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, 
SEQ ID NO: 152, SEQ ID NO: 153, SEQ ID NO: 154, SEQ ID NO: 155, SEQ ID NO: 156, 
SEQ ID NO:157, SEQ ID NO:158, SEQ ID N0.159, SEQ ID NO:160, SEQ ID NO:161, 
SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, 
SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, 

30 SEQ ID NO: 1 72, SEQ ID NO: 1 73, SEQ ID NO: 1 74, SEQ ID NO: 1 75, SEQ ID NO: 1 76, 
SEQ ID NO: 177, SEQ ID NO: 178, SEQ ID NO: 179, SEQ ID NO: 180, SEQ ID NO: 181, 
SEQ ID NO: 182, SEQ ID NO: 183, SEQ ID NO: 184, SEQ ID NO: 185, SEQ ID NO: 186, 
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SEQ ID NO: 1 87, SEQ ID NO: 1 88, SEQ ID NO: 1 89, SEQ ID NO: 1 90, SEQ ID NO: 1 9 1 , 
SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, 
SEQ ID NO: 197, SEQ ID NO: 198, SEQ ID NO: 199, SEQ ID NO:200, SEQ ID NO:201, 
SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, 
5 SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, 
SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, 
SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, 
SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, 
SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, 

10 SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, 
SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, 
and SEQ ID NO:242. In such cells, the nucleic acid may be under the control of the 
genomic regulatory elements, or may be under the control of exogenous regulatory 
elements including an exogenous promoter. By "exogenous" it is meant a promoter that is 

15 not normally coupled in vivo transcriptionally to the coding sequence for the kinase 
polypeptides. 

The polypeptide is preferably a fragment of the protein encoded by an amino acid 
sequence selected from the group consisting of those set forth in SEQ ID NO: 122, SEQ ID 
NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID 

20 NO:128, SEQ ID NO:129, SEQ ID NO:l30, SEQ ID NO:131, SEQ ID NO:132, SEQ ID 
NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID 
NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID 
NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID 
NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID 

25 NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID 
NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID 
NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID 
NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID 
NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID 

30 NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID 
NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ IDNO:186, SEQ IDNO:187, SEQ ID 
NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID 
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NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID 
NO: 198, SEQ ID NO: 199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID 
NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID 
NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID 
5 NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID 
NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID 
NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID 
NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID 
NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID 

10 NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242, or the 
corresponding full-length amino acid sequence. By "fragment," is meant an amino acid 
sequence present in a kinase polypeptide. Preferably, such a sequence comprises at least 
10, 20, 40, 50, 75, 100, 200, or 300 contiguous amino acids a sequence selected from the 
group consisting of those set forth in SEQ ED NO:122, SEQ ID NO:123, SEQ ED NO:124, 

15 SEQ ID NO.125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, 

SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ED NO:133, SEQ ID NO:134, 
SEQ ID NO:135, SEQ ED NO:136, SEQ ID NO:137, SEQ ED NO:138, SEQ ID NO:139, 
SEQ ED NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ED NO:143, SEQ ID NO:144, 
SEQ ID NO:145, SEQ ID NO:146, SEQ ED NO:147, SEQ ID NO:148, SEQ ID NO:149, 

20 SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, 
SEQ ID NO:155, SEQ ED NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, 
SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, 
SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ED NO:168, SEQ ID NO:169, 
SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ED NO:173, SEQ ID NO:174, 

25 SEQ ID NO:175, SEQ ED NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, 
SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, 
SEQ ID N0.185, SEQ ID NO:186, SEQ ID NO:187, SEQ ED NO:188, SEQ ED NO:189, 
SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, 
SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, 

30 SEQ ID NO:200, SEQ ID NO:201, SEQ ED NO:202, SEQ ID NO:203, SEQ ID NO:204, 
SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ED NO:208, SEQ ID NO:209, 
SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ED NO:213, SEQ ID NO:214, 
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SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, 
SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, 
SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, 
SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, 

5 SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, 
SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242, or of the corresponding full- 
length amino acid sequence, or a functional derivative thereof. 

In a fourth aspect, the invention features an isolated, enriched, or purified kinase 
polypeptide selected from the group consisting of SEQ ID NO:122, SEQ ID NO:123, SEQ 

10 ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ 
ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ 
ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ 
ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ 
ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ 

15 ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ 
ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ 
ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ 
ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ 
ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ 

20 ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ 
ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ 
ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ 
ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ 
ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ 

25 ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ 
ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ 
ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ 
ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ 
ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ 

30 ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ 
ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ 
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ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ 
ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ED NO:242. 

By "isolated" in reference to a polypeptide is meant a polymer of amino acids (2 or 
more amino acids) conjugated to each other, including polypeptides that are isolated from 
5 a natural source or that are synthesized. The isolated polypeptides of the present invention 
are unique in the sense that they are not found in a pure or separated state in nature. Use 
of the term "isolated" indicates that a naturally occurring sequence has been removed from 
its normal cellular environment. Thus, the sequence may be in a cell-free solution or 
placed in a different cellular environment. The term does not imply that the sequence is 

10 the only amino acid chain present, but that it is essentially free (about 90 - 95% pure at 
least) of non-amino acid material naturally associated with it. 

By the use of the term "enriched" in reference to a polypeptide is meant that the 
specific amino acid sequence constitutes a significantly higher fraction (2-5 fold) of the 
total amino acid sequences present in the cells or solution of interest than in normal or 

15 diseased cells or in the cells from which the sequence was taken. This could be caused by 
a person by preferential reduction in the amount of other amino acid sequences present, or 
by a preferential increase in the amount of the specific amino acid sequence of interest, or 
by a combination of the two. However, it should be noted that enriched does not imply 
that there are no other amino acid sequences present, just that the relative amount of the 

20 sequence of interest has been significantly increased. The term significant here is used to 
indicate that the level of increase is useful to the person making such an increase, and 
generally means an increase relative to other amino acid sequences of about at least 2-fold, 
more preferably at least 5- to 10-fold or even more. The term also does not imply that 
there is no amino acid sequence from other sources. The other source of amino acid 

25 sequences may, for example, comprise amino acid sequence encoded by a yeast or 

bacterial genome, or a cloning vector such as pUC19. The term is meant to cover only 
those situations in which man has intervened to increase the proportion of the desired 
amino acid sequence. 

It is also advantageous for some purposes that an amino acid sequence be in 

30 purified form. The term "purified" in reference to a polypeptide does not require absolute 
purity (such as a homogeneous preparation); instead, it represents an indication that the 
sequence is relatively purer than in the natural environment. Compared to the natural level 



WO 00/73469 



45 



PCT/USOO/14842 



this level should be at least 2-5 fold greater (e.g., in terms of mg/mL). Purification of at 
least one order of magnitude, preferably two or three orders, and more preferably four or 
five orders of magnitude is expressly contemplated. The substance is preferably free of 
contamination at a functionally significant level, for example 90%, 95%, or 99% pure. 
5 In preferred embodiments, the kinase polypeptide is a fragment of the protein 

encoded by an amino acid sequence selected from the group consisting of those set forth in 
SEQ ID NO: 122, SEQ ID NO: 123, SEQ ID NO: 124, SEQ ID NO: 125, SEQ ID NO: 126, 
SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, 
SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, 

10 SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, 
SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, 
SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, 
SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO: 155, SEQ ID NO:156, 
SEQ ID NO: 1 57, SEQ ID NO: 1 58, SEQ ID NO: 1 59, SEQ ID NO: 1 60, SEQ ID NO: 1 6 1 , 

15 SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, 

SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, 
SEQ ID NO:172, SEQ ID NO: 173, SEQ ID NO: 174, SEQ ID NO: 175, SEQ ID NO: 176, 
SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, 
SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, 

20 SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, 
SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, 
SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, 
SEQ ID NO:202, SEQ ED NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, 
SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ED NO:210, SEQ ED NO:21 1 , 

25 SEQ ED NO:212, SEQ ED NO:213, SEQ ID NO:214, SEQ ED NO:215, SEQ ID NO:216, 
SEQ ID NO:217, SEQ ED NO:218, SEQ ID NO:219, SEQ ED NO:220, SEQ ED NO:221, 
SEQ ID NO:222, SEQ ED NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ED NO:226, 
SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ED NO:231 , 
SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ED NO:235, SEQ ID NO:236, 

30 SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ED NO:241 , 
and SEQ ID NO:242, or the corresponding full-length amino acid sequences. Preferably, 
the kinase polypeptide contains at least 10, 20, 40, 50, 75, 100, 200, or 300 contiguous 
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amino acids a sequence selected from the group consisting of those set forth in SEQ ID 
NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID 
NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID 
NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID 
5 NO:137, SEQ IDNO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID 
NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID 
NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID 
NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID 
NO:157, SEQ IDNO:158, SEQ ID NO:159, SEQ IDNO:160, SEQ IDNO:161, SEQ ID 

10 NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID 
NO: 167, SEQ ID NO: 168, SEQ ID NO: 169, SEQ ID NO: 170, SEQ ID NO: 171, SEQ ID 
NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID 
NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID 
NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID 

15 NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID 
NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID 
NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID 
NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID 
NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID 

20 NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID 
NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID 
NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID 
NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID 
NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID 

25 NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241 , and SEQ 
ID NO:242, or the corresponding full-length amino acid sequence, or a functional 
derivative thereof. 

In preferred embodiments, the kinase polypeptide comprises an amino acid 
sequence having (a) an amino acid sequence selected from the group consisting of those 
30 set forth in SEQ ID NO:122, SEQ ID N0.123, SEQ ID N0.124, SEQ ID NO:125, SEQ 
ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ 
ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ 
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ED NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ 
ID N0:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ 
ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ 
ID N0:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ 
5 ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ 
ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ 
ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ 
ID N0:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ED NO:175, SEQ 
ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ED NO:180, SEQ 

10 ED N0:181, SEQ ED NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ED NO:185, SEQ 
ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ED NO:189, SEQ ED NO:190, SEQ 
ED N0:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ED NO:195, SEQ 
ED NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ED NO:200, SEQ 
ID NO:201, SEQ ED NO:202, SEQ ID NO:203, SEQ ED NO:204, SEQ ED NO:205, SEQ 

15 ID NO:206, SEQ ED NO:207, SEQ ED NO:208, SEQ ED NO:209, SEQ ED NO:210, SEQ 
ED NO:21 1, SEQ ED NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ 
ED NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ 
ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ 
ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ED NO:230, SEQ 

20 ED NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ED NO:235, SEQ 
ED N0236, SEQ ED NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ED NO:240, SEQ 
ED NO:241 , and SEQ ED NO:242; (b) an amino acid sequence selected from the group 
consisting of those set forth in SEQ ED NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ 
ID N0.125, SEQ ED NO: 126, SEQ ID NO: 127, SEQ ID NO: 128, SEQ ED NO: 129, SEQ 

25 ID NO:130, SEQ ID NO:131, SEQ ED NO:132, SEQ ID N0.133, SEQ ID NO:134, SEQ 
ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ED NO:139, SEQ 
ED NO:140, SEQ ED NO:141, SEQ ED NO:142, SEQ ID NO:143, SEQ ED NO.144, SEQ 
ED NO:145, SEQ ED NO:146, SEQ ED NO:147, SEQ ID NO:148, SEQ ED NO:149, SEQ 
ED NO:150, SEQ ID NO:151, SEQ ED NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ 

30 ID NO:155, SEQ ED NO:156, SEQ ED NO:157, SEQ ID NO:158, SEQ ID N0.159, SEQ 
ID NO.160, SEQ EDNO:161, SEQ ED NO:162, SEQ ID NO:163, SEQ ED NO:164, SEQ 
ID NO:165. SEQ ID NO:166, SEQ ED NO:167, SEQ ED NO:168, SEQ ID NO:169, SEQ 
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ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ 
ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ 
ID NO:180, SEQ ID NO: 181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ 
ID NO: 1 85, SEQ ID NO: 1 86, SEQ ID NO: 1 87, SEQ ID NO: 1 88, SEQ ID NO: 1 89, SEQ 
5 ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ 
ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ 
ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ 
ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ 
ID NO:210, SEQ ID N0:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ 

10 ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ 
ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID N0.223, SEQ ID NO:224, SEQ 
ID N0.225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ 
ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ 
ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ 

1 5 ID NO:240, SEQ ID NO:241 , and SEQ ID NO:242, except that it lacks one or more, but 
not all, of a domain selected from the group consisting of an N-terminal domain, a 
catalytic domain, a C-terminal domain, a coiled-coil structure region, a proline-rich region, 
a spacer region, an insert, and a C-terminal tail; (c) an amino acid sequence of a domain of 
a polypeptide selected from the group consisting of those set forth in SEQ ID NO:122, 

20 SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, 
SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, 
SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, 
SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, 
SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, 

25 SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, 
SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO.156, SEQ ID NO:157, 
SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, 
SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, 
SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, 

30 SEQ ID NO:173, SEQ ID .NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, 
SEQ ED NO: 1 78, SEQ ID NO: 1 79, SEQ ID NO: 1 80, SEQ ID NO: 1 8 1 , SEQ ED NO: 1 82, 
SEQ ID NO:183, SEQ ID NO:184, SEQ ED NO:185, SEQ ID NO:186, SEQ ED NO:187, 
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SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, 
SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID N0.197, 
SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, 
SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, 

5 SEQ ID NO:208, SEQ ED NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, 
SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, 
SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, 
SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, 
SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, 

10 SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, 
SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID 
NO:242 where the domain is selected from the group consisting of an N-terminal domain, 
a catalytic domain, a C-terrainal domain, a coiled-coil structure region, a proline-rich 
region, a spacer region, an insert, and a C-terminal tail; or (d) an amino acid sequence 

15 selected from the group consisting of those set forth in SEQ ID NO:122, SEQ ID NO:123, 
SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, 
SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, 
SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, 
SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, 

20 SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, 
SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, 
SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, 
SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, 
SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, 

25 SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, 
SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, 
SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO:183, 
SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, 
SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, 

30 SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, 
SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, 
SEQ ID NO:204, SEQ ID NO:205, SEQ ED NO:206, SEQ ID NO:207, SEQ ED NO:208, 
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SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, 
SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, 
SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, 
SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, 
SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:23 1, SEQ ID NO:232, SEQ ID NO:233, 
SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, 
SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242, except that it 
lacks one or more, but not all, of the domains selected from the group consisting of a C- 
terminal domain, a catalytic domain, an N-terminal domain, a spacer region, a proline-rich 
region, a coiled-coil structure region, an insert, and a C-tenninal tail. (The domain 
demarcations of the polypeptides of the invention are indicated in Table 2 by reference to 
the kinase domain.) 

The polypeptide can be isolated from a natural source by methods well-known in 
the art. The natural source may be mammalian, preferably human, blood, semen, or tissue, 
and the polypeptide may be synthesized using an automated polypeptide synthesizer. The 
isolated, enriched, or purified kinase polypeptide is preferably selected from the group 
consisting of those set forth in SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ 
ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ 
ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ 
ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ 
ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ 
ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ 
ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ 
ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ 
ID NO.160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ 
ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ 
ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ 
ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ 
ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ 
ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ 
ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ 
ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ 
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ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ 
ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ 
ID NO:210, SEQ ID N0:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ 
ID NO:215, SEQ IDNO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ 
5 ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ 
ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ 
ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ 
ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ 
ID NO:240, SEQ ID NO:241, and SEQ ID NO:242A. 

10 In some embodiments the invention includes a recombinant kinase polypeptide 

selected ftom the group consisting of SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, 
SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, 
SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, 
SEQ ID NO:135, SEQ ID NO:136, SEQ ED NO:137, SEQ ID NO:138, SEQ ID NO:139, 

15 SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, 

SEQ ID NO:145, SEQ ID NO:146, SEQ ID N0.147, SEQ ID NO:148, SEQ ID NO: 149, 
SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, 
SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, 
SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, 

20 SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, 
SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, 
SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, 
SEQ ID NO: 1 80, SEQ ID NO: 1 81 , SEQ ID NO: 1 82, SEQ ID NO: 1 83, SEQ ID NO: 1 84, 
SEQ ID NO: 1 85, SEQ ID NO: 1 86, SEQ ID NO: 1 87, SEQ ID NO: 1 88, SEQ ID NO: 1 89, 

25 SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, 
SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, 
SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, 
SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, 
SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, 

30 SEQ ID NO:215, SEQ ID NO:216, SEQ ID N0.217, SEQ ID NO:218, SEQ ID NO:219, 
SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, 
SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, 
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SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, 
SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, 
SEQ ID NO:240, SEQ ID NO:241 , and SEQ ID NO:242. By "recombinant kinase 
polypeptide" is meant a polypeptide produced by recombinant DNA techniques such that 
5 it is distinct from a naturally occurring polypeptide either in its location (e.g., present in a 
different cell or tissue than found in nature), purity or structure. Generally, such a 
recombinant polypeptide will be present in a cell in an amount different from that 
normally observed in nature. 

In a fifth aspect, the invention features an antibody (e.g., a monoclonal or 

10 polyclonal antibody) having specific binding affinity to a kinase polypeptide or a kinase 
polypeptide domain or fragment where the polypeptide is selected from the group 
consisting of SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ 
ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ 
ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ 

15 ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ED NO:140, SEQ 
ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ 
ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ 
ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ 
ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ 

20 ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ 
ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ 
ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ 
ID NO: 176, SEQ ID NO: 177, SEQ ID NO: 178, SEQ ED NO: 179, SEQ ID NO: 180, SEQ 
ED NO:181, SEQ ED NO: 182, SEQ ED NO: 183, SEQ ED NO: 184, SEQ ED NO: 185, SEQ 

25 ED NO: 1 86, SEQ ED NO: 1 87, SEQ ED NO: 1 88, SEQ ED NO: 1 89, SEQ ED NO: 1 90, SEQ 
ED NO:191, SEQ ED NO:199, SEQ ED NO:193, SEQ ED NO:194, SEQ ED NO:195, SEQ 
ID NO:196, SEQ ED NO:197, SEQ ED NO:198, SEQ ED NO:199, SEQ ED NO:200, SEQ 
BD NO:201, SEQ ID NO:202, SEQ ED NO:203, SEQ ED NO:204, SEQ ED NO:205, SEQ 
BO NO:206, SEQ ED NO:207, SEQ ED NO:208, SEQ ED NO:209, SEQ ED NO:210, SEQ 

30 ID NO:21 1, SEQ ED NO:212, SEQ ED NO:213, SEQ ED NO:214, SEQ ED NO:215, SEQ 
ED NO:216, SEQ ED NO:217, SEQ ED NO:218, SEQ ED NO:219, SEQ ED NO:220, SEQ 
ED NO:221, SEQ ED NO:222, SEQ ED NO:223, SEQ ED NO:224, SEQ ED NO:225, SEQ 
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ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ 
ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ 
ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ 
ID NO:241 , and SEQ ID NO:242. In preferred embodiments, the antibody binds 
5 specifically to domains of kinase polypeptides, that are defined supra. 

By "specific binding affinity* is meant that the antibody binds to the target kinase 
polypeptide with greater affinity than it binds to other polypeptides under specified 
conditions. Antibodies or antibody fragments are polypeptides that contain regions that 
can bind other polypeptides. The term "specific binding affinity" describes an antibody 

1 0 that binds to a kinase polypeptide with greater affinity than it binds to other polypeptides 
under specified conditions. 

The term "polyclonal" refers to antibodies that are heterogenous populations of 
antibody molecules derived from the sera of animals immunized with an antigen or an 
antigenic functional derivative thereof. For the production of polyclonal antibodies, 

15 various host animals may be immunized by injection with the antigen. Various adjuvants 

may be used to increase the immunological response, depending on the host species. 

"Monoclonal antibodies" are substantially homogenous populations of antibodies 
to a particular antigen. They may be obtained by any technique which provides for the 
production of antibody molecules by continuous cell lines in culture. Monoclonal 

20 antibodies may be obtained by methods known to those skilled in the art (Kohler et al. , 
Nature 256:495-497, 1975, and U.S. Patent No. 4,376,1 10, both of which are hereby 
incorporated by reference herein in their entirety including any figures, tables, or 
drawings). 

The term "antibody fragment" refers to a portion of an antibody, often the hyper 
25 variable region and portions of the surrounding heavy and light chains, that displays 

specific binding affinity for a particular molecule. A hyper variable region is a portion of 
an antibody that physically binds to the polypeptide target. 

Antibodies or antibody fragments having specific binding affinity to a kinase 
polypeptide or domains of a kinase polypeptide of the invention may be used in methods 
30 for detecting the presence and/or amount of kinase polypeptide in a sample by probing the 
sample with the antibody under conditions suitable for kinase-antibody immunocomplex 
formation and detecting the presence and/or amount of the antibody conjugated to the 
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kinase polypeptide. Diagnostic kits for performing such methods may be constructed to 
include antibodies or antibody fragments specific for the kinase as well as a conjugate of a 
binding partner of the antibodies or the antibodies themselves. 

An antibody or antibody fragment with specific binding affinity to a kinase 
5 polypeptide of the invention can be isolated, enriched, or purified from a prokaryotic or 

eukaryotic organism. Routine methods known to those skilled in the art enable production 
of antibodies or antibody fragments, in both prokaryotic and eukaryotic organisms. 
Purification, enrichment, and isolation of antibodies, which are polypeptide molecules, are 
described above. 

10 Antibodies having specific binding affinity to a kinase polypeptide of the invention 

may be used in methods for detecting the presence and/or amount of kinase polypeptide in 
a sample by contacting the sample with the antibody under conditions such that an 
immunocomplex forms and detecting the presence and/or amount of the antibody 
conjugated to the kinase polypeptide. Diagnostic kits for performing such methods may 

1 5 be constructed to include a first container containing the antibody and a second container 
having a conjugate of a binding partner of the antibody and a label, such as, for example, a 
radioisotope. The diagnostic kit may also include notification of an FDA approved use 
and instructions therefor. 

In a sixth aspect, the invention features a hybridoma which produces an antibody 

20 having specific binding affinity to a kinase polypeptide or a kinase polypeptide domain, 
where the polypeptide is selected from the group consisting of SEQ ED NO: 122, SEQ ID 
NO:123, SEQ ED NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID 
NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ED NO:132, SEQ ID 
NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID 

25 NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ED NO:141, SEQ ID NO:142, SEQ ED 
NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID 
NO: 148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID 
NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID 
NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ED 

30 NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID 
NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID 
NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID 



WO 00/73469 PCT/US00/14842 

55 

NO: 1 78, SEQ ID NO: 1 79, SEQ ID NO: 1 80, SEQ ID NO: 1 8 1 , SEQ ID NO: 1 82, SEQ ID 
NO: 183, SEQ ID NO: 184, SEQ ID NO: 185, SEQ ID NO: 186, SEQ ID NO: 187, SEQ ID 
NO: 1 88, SEQ ID NO: 1 89, SEQ ID NO: 1 90, SEQ ID NO: 1 9 1 , SEQ ID NO: 1 99, SEQ ID 
NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ED 
5 NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID 
NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID 
NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID 
NO:213, SEQ IDNO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID 
NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID 

1 0 NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID 
NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID 
NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID 
NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242; and 
where the domains are defined as above. By "hybridoma" is meant an immortalized cell 

15 line that is capable of secreting an antibody, for example an antibody to a kinase of the 

invention. In preferred embodiments, the antibody to the kinase comprises a sequence of 
amino acids that is able to specifically bind a kinase polypeptide of the invention. 

In a seventh aspect, the invention features a kinase polypeptide binding agent able 
to bind to a kinase polypeptide selected from the group consisting of SEQ ID NO: 122, 

20 SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, 
SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, 
SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, 
SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, 
SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, 

25 SEQ ID NO:148, SEQ ID NO.149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, 
SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, 
SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, 
SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, 
SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, 

30 SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, 
SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, 
SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, 
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SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, 
SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO: 196, SEQ ID NO:197, 
SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, 
SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, 
5 SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, 
SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ED NO:216, SEQ ID NO:217, 
SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, 
SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, 
SEQ ID NO:228, SEQ ID NO:229, SEQ ED NO:230, SEQ ID NO:231, SEQ ID NO:232, 

10 SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, 
SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241 , and SEQ ID 
NO:242. The binding agent is preferably a purified antibody that recognizes an epitope 
present on a kinase polypeptide of the invention. Other binding agents include molecules 
that bind to kinase polypeptides and analogous molecules that bind to a kinase 

15 polypeptide. Such binding agents may be identified by using assays that measure kinase 
binding partner activity, such as those that measure PDGFR activity. 

The invention also features a method for screening for human cells containing a 
kinase polypeptide of the invention or an equivalent sequence. The method involves 
identifying the novel polypeptide in human cells using techniques that are routine and 

20 standard in the art, such as those described herein for identifying the kinases of the 

invention (e.g., cloning, Southern or Northern blot analysis, in situ hybridization, PCR 
amplification, etc.). 

In an eighth aspect, the invention features methods for identifying a substance that 
modulates kinase activity comprising the steps of: (a) contacting a kinase polypeptide 

25 selected from the group consisting of SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, 
SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, 
SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, 
SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ED NO:138, SEQ ID NO:139, 
SEQ ID NO.140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, 

30 SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, 
SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, 
SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, 
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SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, 
SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, 
SEQ ID NO:170, SEQ ID N0:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, 
SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, 
5 SEQ ID NO:180, SEQ ID N0:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, 

SEQ ID NO: 185, SEQ ID NO: 186, SEQ ID NO: 187, SEQ ID NO: 188, SEQ ID NO: 189, 
SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, 
SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, 
SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, 

10 SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, 
SEQ ID NO:210, SEQ ID N0:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, 
SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, 
SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, 
SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, 

15 SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, 
SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, 
SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242 with a test substance; (b) 
measuring the activity of said polypeptide; and (c) determining whether said substance 
modulates the activity of said polypeptide. 

20 The term "modulates" refers to the ability of a compound to alter the function of a 

kinase of the invention. A modulator preferably activates or inhibits the activity of a 
kinase of the invention. 

The term "activates" refers to increasing the cellular activity of the kinase. The 
term inhibit refers to decreasing the cellular activity of the kinase. Kinase activity is 

25 preferably the interaction with a natural binding partner. 

The term "modulates" also refers to altering the function of kinases of the 
invention by increasing or decreasing the probability that a complex forms between the 
kinase and a natural binding partner. A modulator preferably increases the probability that 
such a complex forms between the kinase and the natural binding partner, more preferably 

30 increases or decreases the probability that a complex forms between the kinase and the 
natural binding partner depending on the concentration of the compound exposed to the 
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kinase, and most preferably decreases the probability that a complex forms between the 
kinase and the natural binding partner. 

The term "complex" refers to an assembly of at least two molecules bound to one 
another. Signal transduction complexes often contain at least two protein molecules 
bound to one another. For instance, a protein tyrosine receptor protein kinase, GRB2, 
SOS, RAF, and RAS assemble to form a signal transduction complex in response to a 
mitogenic ligand. 

The term "natural binding partner" refers to polypeptides, lipids, small molecules, 
or nucleic acids that bind to kinases in cells. A change in the interaction between a kinase 
and a natural binding partner can manifest itself as an increased or decreased probability 
that the interaction forms, or an increased or decreased concentration of kinase/natural 
binding partner complex. 

The term "contacting" as used herein refers to mixing a solution comprising the 
test compound with a liquid medium bathing the cells of the methods. The solution 
comprising the compound may also comprise another component, such as dimethyl 
sulfoxide (DMSO), which facilitates the uptake of the test compound or compounds into 
the cells of the methods. The solution comprising the test compound may be added to the 
medium bathing the cells by utilizing a delivery apparatus, such as a pipet-based device or 
syringe-based device. 

In a ninth aspect, the invention features methods for identifying a substance that 
modulates kinase activity in a cell comprising the steps of: (a) expressing a kinase 
polypeptide in a cell, wherein said polypeptide is selected from the group consisting of 
SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, 
SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, 
SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, 
SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, 
SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, 
SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, 
SEQ ID NO: 152, SEQ ID NO: 153, SEQ ID NO: 154, SEQ ID NO: 155, SEQ ID NO: 156, 
SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, 
SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, 
SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, 
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SEQ ID NO:172, SEQ ID N0:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, 
SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID N0:181, 
SEQ ID NO: 1 82, SEQ ID NO: 1 83, SEQ ID NO: 1 84, SEQ ID NO: 1 85, SEQ ID NO: 1 86, 
SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, 
5 SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, 
SEQ ID NO:197, SEQ ED NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, 
SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, 
SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, 
SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, 

10 SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, 
SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, 
SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, 
SEQ ID NO:232, SEQ ID N0.233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, 
SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, 

IS and SEQ ID NO:242; (b) adding a test substance to said cell; and (c) monitoring a change 
in cell phenotype or the interaction between said polypeptide and a natural binding 
partner. 

The term "expressing" as used herein refers to the production of kinases of the 
invention from a nucleic acid vector containing kinase genes within a cell. The nucleic 
20 acid vector is transfected into cells using well known techniques in the art as described 
herein. 

In a tenth aspect, the invention provides methods for treating a disease or abnormal 
condition by administering to a patient in need of such treatment a substance that 
modulates the activity of a polypeptide selected from the group consisting of SEQ ID 

25 NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID N0.125, SEQ ID NO:126, SEQ ID 
NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID 
NO: 132, SEQ ID NO: 133, SEQ ID NO: 134, SEQ ID NO: 135, SEQ ID NO: 136, SEQ ID 
NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID 
NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID 

30 NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO.151, SEQ ID 
NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID 
NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID 
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NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID 
NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID 
NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID 
NO:177, SEQ IDNO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID 
5 NO:182, SEQ ID NO:183, SEQ ID NO: 184, SEQ ID NO:185, SEQ ID NO: 186, SEQ ID 
NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID 
NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID 
NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID 
NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID 

10 NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1 , SEQ ID 
NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID 
NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID 
NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID 
NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID 

1 5 NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID 
NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ 
ID NO:242. Preferably, the disease is selected from the group consisting of immune- 
related diseases and disorders, cardiovascular disease, neurodegenerative disorders, and 
cancer. Also included are metabolic disorders, such as diabetes mellitus, and reproductive 

20 disorders, such as infertility. 

Preferably, the disease or disorder is selected from the group consisting of 
rheumatoid arthritis, artherosclerosis, autoimmune disorders, and organ transplantation. 
Preferably the disease or disorder is selected from the group consisting of immune-related 
diseases and disorders, myocardial infarction, cardiomyopathies, stroke, renal failure, and 

25 oxidative stress-related neurodegenerative disorders. Most preferably, the immune-related 
diseases and disorders are selected from the group consisting of rheumatoid arthritis, 
chronic inflammatory bowel disease, chronic inflammatory pelvic disease, multiple 
sclerosis, asthma, osteoarthritis, psoriasis, atherosclerosis, rhinitis, autoimmunity, and 
organ transplantation. 

30 Substances useful for treatment of disorders or diseases preferably show positive 

results in one or more in vitro assays for an activity corresponding to treatment of the 
disease or disorder in question Substances that modulate the activity of the polypeptides 
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preferably include, but are not limited to, antisense oligonucleotides and inhibitors of 
protein kinases. 

The term "preventing" refers to decreasing the probability that an organism 
contracts or develops an abnormal condition. 
5 The term "treating" refers to having a therapeutic effect and at least partially 

alleviating or abrogating an abnormal condition in the organism. 

The term "therapeutic effect" refers to the inhibition or activation factors causing 
or contributing to the abnormal condition. A therapeutic effect relieves to some extent one 
or more of the symptoms of the abnormal condition. In reference to the treatment of 
10 abnormal conditions, a therapeutic effect can refer to one or more of the following: (a) an 
increase in the proliferation, growth, and/or differentiation of cells; (b) inhibition (i.e., 
slowing or stopping) of cell death; (c) inhibition of degeneration; (d) relieving to some 
extent one or more of the symptoms associated with the abnormal condition; and (e) 
enhancing the function of the affected population of cells. Compounds demonstrating 
1 5 efficacy against abnormal conditions can be identified as described herein. 

The term "abnormal condition" refers to a function in the cells or tissues of an 
organism that deviates from their normal functions in that organism. An abnormal 
condition can relate to cell proliferation, cell differentiation or cell survival. An abnormal 
condition may also include irregularities in cell cycle progression, i.e., irregularities in 
20 normal cell cycle progression through mitosis and meiosis. 

Abnormal cell proliferative conditions include cancers such as fibrotic and 
mesangial disorders, abnormal angiogenesis and vasculogenesis, wound healing, psoriasis, 
diabetes mellitus, and inflammation. 

Abnormal differentiation conditions include, but are not limited to 
25 neurodegenerative disorders, slow wound healing rates, and slow tissue grafting healing 
rates. 

Abnormal cell survival conditions relate to conditions in which programmed cell 
death (apoptosis) pathways are activated or abrogated. A number of protein kinases are 
associated with the apoptosis pathways. Aberrations in the function of any one of the 
30 protein kinases could lead to cell immortality or premature cell death. 
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The term "aberration", in conjunction with the function of a kinase in a signal 
transduction process, refers to a kinase that is over- or under-expressed in an organism, 
mutated such that its catalytic activity is lower or higher than wild-type protein kinase 
activity, mutated such that it can no longer interact with a natural binding partner, is no 
5 longer modified by another protein kinase or protein phosphatase, or no longer interacts 
with a natural binding partner. 

The term "administering" relates to a method of incorporating a compound into 
cells or tissues of an organism. The abnormal condition can be prevented or treated when 
the cells or tissues of the organism exist within the organism or outside of the organism. 

10 Cells existing outside the organism can be maintained or grown in cell culture dishes. For 
cells harbored within the organism, many techniques exist in the art to administer 
compounds, including (but not limited to) oral, parenteral, dermal, injection, and aerosol 
applications. For cells outside of the organism, multiple techniques exist in the art to 
administer the compounds, including (but not limited to) cell microinjection techniques, 

IS transformation techniques, and carrier techniques. 

The abnormal condition can also be prevented or treated by administering a 
compound to a group of cells having an aberration in a signal transduction pathway to an 
organism. The effect of administering a compound on organism function can then be 
monitored. The organism is preferably a mouse, rat, rabbit, guinea pig, or goat, more 

20 preferably a monkey or ape, and most preferably a human. 

In an eleventh aspect, the invention features methods for detection the expression 
of a polypeptide in a sample as a diagnostic tool for diseases or disorders, wherein the 
method comprises the steps of: (a) contacting the sample with a nucleic acid probe which 
hybridizes under hybridization assay conditions to a nucleic acid target region of a kinase 

25 polypeptide selected from the group consisting of SEQ ID NO:122, SEQ ID NO:123, SEQ 
ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ 
ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ 
ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ 
ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ 

30 ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ 
ID NO: 149, SEQ ID NO: 150, SEQ ID NO: 151, SEQ ID NO: 152, SEQ ID NO: 153, SEQ 
ID NO: 154, SEQ ID NO: 155, SEQ ID NO: 156, SEQ ID NO: 157, SEQ ID NO: 158, SEQ 
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ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ 
ID NO:164, SEQ IDNO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ 
ID NO:169, SEQ IDNO:170, SEQ ID N0:171, SEQ ID NO:172, SEQ ID NO.173, SEQ 
ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ 
5 ID NO:179, SEQ ID NO: 180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ 
ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ 
ID NO:189, SEQ ID NO:190, SEQ ID N0:191, SEQ ID NO:199, SEQ ID NO:193, SEQ 
ID NO:194, SEQ ED NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ 
ED NO:199, SEQ ID NO:200, SEQ ED NO:201, SEQ ED NO:202, SEQ ED NO:203, SEQ 

10 ED NO:204, SEQ ED NO:205, SEQ ED NO:206, SEQ ED NO:207, SEQ ED NO:208, SEQ 
ED NO:209, SEQ ED NO:210, SEQ ED N0:21 1, SEQ ED NO:212, SEQ ED NO:213, SEQ 
ED NO:214, SEQ ED NO:215, SEQ ED NO:216, SEQ ED NO:217, SEQ ED NO:218, SEQ 
ED NO:219, SEQ ED NO:220, SEQ ED NO:221, SEQ ED NO:222, SEQ ID NO:223, SEQ 
ED NO:224, SEQ ID NO:225, SEQ ED NO:226, SEQ ED NO:227, SEQ ID NO:228, SEQ 

15 ED NO:229, SEQ ID NO:230, SEQ ID NO:23 1, SEQ ED NO:232, SEQ ID NO:233, SEQ 
ED NO:234, SEQ ID NO:235, SEQ ED NO:236, SEQ ED NO:237, SEQ ED NO:238, SEQ 
ED NO:239, SEQ ID NO:240, SEQ ED NO:241, and SEQ ED NO:242, said probe 
comprising the nucleic acid sequence encoding the polypeptide, fragments thereof, and the 
complements of the sequences and fragments; and (b) detecting the presence or amount of 

20 the probe:target region hybrid as an indication of the disease. 

In preferred embodiments of the invention, the disease or disorder is selected from 
the group consisting of rheumatoid arthritis, artherosclerosis, autoimmune disorders, organ 
transplantation, myocardial infarction, cardiomyopathies, stroke, renal failure, oxidative 
stress-related neurodegenerative disorders, metabolic disorder including diabetes, 

25 reproductive disorders including infertility, and cancer. 

The kinase 'target region" is a nucleotide base sequence selected from the group 
consisting of those set forth in SEQ ED NO:l, SEQ ED NO:2, SEQ ED NO:3, SEQ ID 
NO:4, SEQ ED NO:5, SEQ ED NO:6, SEQ ED NO:7, SEQ ED NO:8, SEQ ED NO:9, SEQ 
ID NO:10, SEQ ID NO:l 1, SEQ ID NO:12, SEQ ED NO:13, SEQ ED NO:14, SEQ ED 

30 NO:15, SEQ ID NO:16, SEQ ED NO:17, SEQ ED NO:18, SEQ ED NO:19, SEQ ED NO:20, 
SEQ ED NO:21 , SEQ ED NO:22, SEQ ED NO:23, SEQ ED NO:24, SEQ ED NO:25, SEQ 
ED NO:26, SEQ ED NO:27, SEQ ED NO:28, SEQ ID NO:29, SEQ ED NO:30, SEQ ED 
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NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, 
SEQ ED NO:37, SEQ ED NO:38, SEQ ED NO:39, SEQ ED NO:40, SEQ ED N0:41, SEQ 
ED NO:42, SEQ ED NO:43, SEQ ED NO:44, SEQ ED NO:45, SEQ ED NO:46, SEQ ED 
NO:47, SEQ ED NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:5 1 , SEQ ID NO:52, 
5 SEQ ED NO:53, SEQ ID NO:54, SEQ ED NO:55, SEQ ID NO:56, SEQ ED NO:57, SEQ 
ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ED N0:61, SEQ ID NO:62, SEQ ID 
NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ED NO:68, 
SEQ ID NO:69, SEQ ED NO:70, SEQ ED N0:71, SEQ ID NO:72, SEQ ED NO:73, SEQ 
ID NO:74, SEQ ED NO:75, SEQ ED NO:76, SEQ ED NO:77, SEQ ID NO:78, SEQ ED 

10 NO:79, SEQ ID NO:80, SEQ ID NO:81, SEQ ED NO:82, SEQ ID NO:83, SEQ ID NO:84, 
SEQ ID NO:85, SEQ ED NO:86, SEQ ED NO:87, SEQ ED NO:88, SEQ ED NO:89, SEQ 
ID NO:90, SEQ ED N0:91, SEQ ED NO:92, SEQ ED NO:93, SEQ ED NO:94, SEQ ID 
NO:95, SEQ ED NO:96, SEQ ID NO:97, SEQ ID NO:98, SEQ ID NO:99, SEQ ID 
NO:100, SEQ ED NO.101, SEQ ED NO:102, SEQ ID NO:103, SEQ ID NO:104, SEQ ED 

15 NO:105, SEQ ED NO:106, SEQ ED NO:107, SEQ ID NO:108, SEQ ID NO:109, SEQ ID 
NO:110, SEQ ED N0:1 1 1, SEQ ID N0:1 12, SEQ ID N0:1 13, SEQ ID N0:1 14, SEQ ID 
N0:1 15, SEQ ED N0:1 16, SEQ ED N0:1 17, SEQ ID N0:1 18, SEQ ID NO:l 19, SEQ ID 
NO: 120, and SEQ ID NO: 121, or the corresponding full-length sequences, a functional 
derivative thereof, or a fragment thereof to which the nucleic acid probe will specifically 

20 hybridize. Specific hybridization indicates that in the presence of other nucleic acids the 
probe only hybridizes detectably with the kinase of the invention's target region. Putative 
target regions can be identified by methods well known in the art consisting of alignment 
and comparison of the most closely related sequences in the database. 

In preferred embodiments the nucleic acid probe hybridizes to a kinase target 

25 region encoding at least 6, 12, 75, 90, 105, 120, 150, 200, 250, 300 or 350 contiguous 
amino acids of the sequence set forth in SEQ ED NO:122, SEQ ID NO:123, SEQ ED 
NO:124, SEQ ID NO:125, SEQ ED NO:126, SEQ ID NO:127, SEQ ED NO:128, SEQ ID 
NO:129, SEQ ID NO:130, SEQ ED NO:131, SEQ ID NO:132, SEQ ED NO:133, SEQ ID 
NO: 134, SEQ ED NO: 135, SEQ ED NO: 136, SEQ ID NO: 137, SEQ ED NO: 138, SEQ ED 

30 NO:139, SEQ ID NO:140, SEQ ED NO:141, SEQ ED NO:142, SEQ ED NO:143, SEQ ED 
NO: 144, SEQ ED NO: 145, SEQ ED NO: 146, SEQ ED NO: 147, SEQ ID NO: 148, SEQ ED 
NO:149, SEQ ED NO:150, SEQ ED NO:151, SEQ ED NO:152, SEQ ED NO:153, SEQ ED 
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NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID N0.157, SEQ ID NO:158, SEQ ID 
NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID 
NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO: 167, SEQ ID NO:168, SEQ ID 
NO:169, SEQ ID NO:170, SEQ ID NO:17l, SEQ ED NO:172, SEQ ID NO:173, SEQ ID 

5 NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ED NO:177, SEQ ED NO:178, SEQ ID 
NO: 179, SEQ ED NO: 180, SEQ ED NO: 181, SEQ ED NO: 182, SEQ ED NO: 183, SEQ ED 
NO:184, SEQ ID NO:185, SEQ ED NO:186, SEQ ED NO:187, SEQ ED NO:188, SEQ ED 
NO:189, SEQ ED NO:190, SEQ ED NO:191, SEQ ED NO:199, SEQ ED NO:193, SEQ ED 
NO:194, SEQ ED NO:195, SEQ ID NO:196, SEQ ED NO:197, SEQ ED N0:198, SEQ ID 

10 NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ED NO:202, SEQ ED NO:203, SEQ ID 
NO:204, SEQ ED NO:205, SEQ ED NO:206, SEQ ED NO:207, SEQ ED NO:208, SEQ ID 
NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ED NO:212, SEQ ED NO:213, SEQ ID 
NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ED NO:218, SEQ ED 
NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ED NO:222, SEQ ED NO:223, SEQ ID 

15 NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ED NO:227, SEQ ED NO:228, SEQ ED 
NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ED NO:232, SEQ ED NO:233, SEQ ED 
NO:234, SEQ ID NO:235, SEQ ED NO:236, SEQ ID NO:237, SEQ ED NO:238, SEQ ED 
NO:239, SEQ ED NO:240, SEQ ED NO:241, and SEQ ED NO:242, or the corresponding 
full-length amino acid sequence, or a functional derivative thereof. Hybridization 

20 conditions should be such that hybridization occurs only with the kinase genes in the 

presence of other nucleic acid molecules. Under stringent hybridization conditions only 
highly complementary nucleic acid sequences hybridize. Preferably, such conditions 
prevent hybridization of nucleic acids having more than 1 or 2 mismatches out of 20 
contiguous nucleotides. Such conditions are defined supra. 

25 Hybridization conditions should be such that hybridization occurs only with the 

genes in the presence of other nucleic acid molecules. Under stringent hybridization 
conditions only highly complementary nucleic acid sequences hybridize. Preferably, such 
conditions prevent hybridization of nucleic acids having 1 or 2 mismatches out of 20 
contiguous nucleotides. Such conditions are defined supra. 

30 The diseases for which detection of kinase genes in a sample could be diagnostic 

include diseases in which kinase nucleic acid (DNA and/or RNA) is amplified in 
comparison to normal cells. By "amplification" is meant increased numbers of kinase 
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DNA or RNA in a cell compared with normal cells. In normal cells, kinases are typically 
found as single copy genes. In selected diseases, the chromosomal location of the kinase 
genes may be amplified, resulting in multiple copies of the gene, or amplification. Gene 
amplification can lead to amplification of kinase RNA, or kinase RNA can be amplified in 
5 the absence of kinase DNA amplification. 

"Amplification" as it refers to RNA can be the detectable presence of kinase RNA 
in cells, since in some normal cells there is no basal expression of kinase RNA. In other 
normal cells, a basal level of expression of kinase exists, therefore in these cases 
amplification is the detection of at least 1-2- fold, and preferably more, kinase RNA, 

1 0 compared to the basal level. 

The diseases that could be diagnosed by detection of kinase nucleic acid in a 
sample preferably include cancers. The test samples suitable for nucleic acid probing 
methods of the present invention include, for example, cells or nucleic acid extracts of 
cells, or biological fluids. The samples used in the above-described methods will vary 

1 5 based on the assay format, the detection method and the nature of the tissues, cells or 
extracts to be assayed. Methods for preparing nucleic acid extracts of cells are well 
known in the art and can be readily adapted in order to obtain a sample that is compatible 
with the method utilized. 

Another aspect of the invention involves a method of agonizing (stimulating) or 

20 antagonizing a target of the invention and a natural binding partner associated activity in a 
mammal comprising administering to said mammal an agonist or antagonist to one of the 
above disclosed polypeptides in an amount sufficient to effect said agonism or 
antagonism. A method of treating diseases in a mammal with an agonist or antagonist of 
the protein of the present invention activity comprising administering the agonist or 

25 antagonist to a mammal in an amount sufficient to agonize or antagonize associated 
functions is also encompassed in the present application. 

In an effort to discover novel treatments for diseases, biomedical researchers and 
chemists have designed, synthesized, and tested molecules that inhibit the function of 
protein polypeptides. Some small organic molecules form a class of compounds that 

30 modulate the function of protein polypeptides. Examples of molecules that have been 
reported to inhibit the function of protein kinases include, but are not limited to, bis 
monocyclic, bicyclic or heterocyclic aryl compounds (PCT WO 92/20642, published 
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November 26, 1992 by Maguire et a/.), vinylene-azaindole derivatives (PCT WO 
94/14808, published July 7, 1994 by Ballinari et a/.), l-cyclopropyl-4-pyridyl-quinolones 
(U.S. Patent No. 5,330,992), styryl compounds (U.S. Patent No. 5,217,999), styryl- 
substituted pyridyl compounds (U.S. Patent No. 5,302,606), certain quinazoline 
5 derivatives (EP Application No. 0 566 266 Al), seleoindoles and selenides (PCT WO 
94/03427, published February 17, 1994 by Denny et al.% tricyclic polyhydroxylic 
compounds (PCT WO 92/21660, published December 10, 1992 by Dow), and 
benzylphosphonic acid compounds (PCT WO 91/15495, published October 1 7, 1 991 by 
Dow et al), all of which are incorporated by reference herein, including any drawings. 

1 0 Compounds that can traverse cell membranes and are resistant to acid hydrolysis 

are potentially advantageous as therapeutics as they can become highly bioavailable after 
being administered orally to patients. However, many of these protein inhibitors only 
weakly inhibit function. In addition, many inhibit a variety of protein kinases and will 
therefore cause multiple side-effects as therapeutics for diseases. 

15 Some indolinone compounds, however, form classes of acid resistant and 

membrane permeable organic molecules. WO 96/22976 (published August 1, 1996 by 
Ballinari et al.) describes hydrosoluble indolinone compounds that harbor tetralin, 
naphthalene, quinoline, and indole substituents fused to the oxindole ring. These bicyclic 
substituents are in turn substituted with polar groups including hydroxylated alkyl, 

20 phosphate, and ether substituents. U.S. Patent Application Serial Nos. 08/702,232, filed 
August 23, 1996, entitled "Indolinone Combinatorial Libraries and Related Products and 
Methods for the Treatment of Disease" by Tang et al. (Lyon & Lyon Docket No. 
221/187) and 08/485,323, filed June 7, 1995, entitled "Benzylidene-Z-Indoline 
Compounds for the Treatment of Disease" by Tang et al (Lyon & Lyon Docket No. 

25 223/298) and International Patent Publication WO 96/22976, published August 1 , 1 996 by 
Ballinari et a/., all of which are incorporated herein by reference in their entirety, 
including any drawings, describe indolinone chemical libraries of indolinone compounds 
harboring other bicyclic moieties as well as monocyclic moieties fused to the oxindole 
ring. Applications 08/702,232, filed August 23, 1996, entitled "Indolinone Combinatorial 

30 Libraries and Related Products and Methods for the Treatment of Disease" by Tang et al. 
(Lyon & Lyon Docket No. 221/1 87), 08/485,323, filed June 7, 1 995, entitled 
"Benzylidene-Z-Indoline Compounds for the Treatment of Disease" by Tang et al (Lyon 
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& Lyon Docket No. 223/298), and WO 96/22976, published August 1, 1996 by Ballinari 
et al. teach methods of indolinone synthesis, methods of testing the biological activity of 
indolinone compounds in cells, and inhibition patterns of indolinone derivatives, both of 
which are incorporated by reference herein, including any drawings. 
5 Other examples of substances capable of modulating kinase activity include, but 

are not limited to, tyrphostins, quinazolines, quinoxolines, and quinolines. The 
quinazolines, tyrphostins, quinolines, and quinoxolines referred to above include well 
known compounds such as those described in the literature. For example, representative 
publications describing quinazolines include Barker et al., EPO Publication No. 0 520 722 

10 Al; Jones et al., U.S. Patent No. 4,447,608; Kabbe et al., U.S. Patent No. 4,757,072; Kaul 
and Vougioukas, U.S. Patent No. 5, 316,553; Kreighbaum and Comer, U.S. Patent No. 
4,343,940; Pegg and Wardleworth, EPO Publication No. 0 562 734 Al ; Barker et al., Proc. 
of Am. Assoc. for Cancer Research 32:327 (1991); Bertino, J.R., Cancer Research 3:293- 
304 (1979); Bertino, J.R., Cancer Research 9(2 part l):293-304 (1979); Curtin et al., Br. J. 

15 Cancer 53:361-368 (1986); Fernandes et al., Cancer Research 43:1 1 17-1 123 (1983); Ferris 
et al. J. Org. Chem. 44(2): 173- 178; Fry et al., Science 265:1093-1095 (1994); Jackman et 
al., Cancer Research 51:5579-5586 (1981); Jones et al. J. Med. Chem. 29(6):1 1 14-1 1 1 8; 
Lee and Skibo, Biochemistry 26(23):7355-7362 (1987); Lemus et al., J. Org. Chem. 
54:351 1-3518 (1989); Ley and Seng, Synthesis 1975:415-522 (1975); Maxwell et al., 

20 Magnetic Resonance in Medicine 17:189-196 (1991); Mini et al.. Cancer Research 

45:325-330 (1985); Phillips and Castle, J. Heterocyclic Chem. 17(19):1489-1596 (1980); 
Reece et al., Cancer Research 47(1 1):2996-2999 (1977); Sculier et al., Cancer Immunol, 
and Immunother. 23:A65 (1986); Sikora et al., Cancer Letters 23:289-295 (1984); and 
Sikora et al., Analytical Biochem. 172:344-355 (1988), all of which are incorporated 

25 herein by reference in their entirety, including any drawings. 

Quinoxaline is described in Kaul and Vougioukas, U.S. Patent No. 5,316,553, 
incorporated herein by reference in its entirety, including any drawings. 

Quinolines are described in Dolle et al., J. Med. Chem. 37:2627-2629 (1994); 
MaGuire, J. Med. Chem. 37:2129-2131 (1994); Burke et al., J. Med. Chem. 36:425-432 

30 (1993); and Burke et al. BioOrganic Med. Chem. Letters 2:1771-1774 (1992), all of which 
are incorporated by reference in their entirety, including any drawings. 
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Tyiphostins are described in Allen et al., Clin. Exp. Immunol. 91:141-156 (1993); 
Anafi et al., Blood 82:12:3524-3529 (1993); Baker et al., J. Cell Sci. 102:543-555 (1992); 
Bilder et al., Amer. Phvsiol. Soc. pp. 6363-6143:C721-C730 (1991); Brunton et al., 
Proceedings of Amer. Assoc. Cancer Rsch. 33:558 (1992); Bryckaert et al., Experimental 
5 Cell Research 199:255-261 (1992); Dong et aL, J. Leukocyte Biology 53:53-60 (1993); 
Dong et al., J. Immunol. 151(5):2717-2724 (1993); Gazit et al., J. Med. Chem. 32:2344- 
2352 (1989); Gazit et al., " J. Med. Chem. 36:3556-3564 (1993); Kaur et al., Anti-Cancer 
Drugs 5:213-222 (1994); Kaur et al., King et al., Biochem. J. 275:413-418 (1991); Kuo et 
al., Cancer Letters 74:197-202 (1993); Levitzki, A., TheFASEBJ. 6:3275-3282 (1992); 

10 Lyall et al., J. Biol. Chem. 264:14503-14509 (1989); Peterson et al, The Prostate 22:335- 
345 (1993); Pillemer et al., Int. J. Cancer 50:80-85 (1992); Posner et al., Molecular 
Pharmacology 45:673-683 (1993); Rendu et al., Biol. Pharmacology 44(5):881-888 
(1992); Sauro and Thomas, Life Sciences 53:371-376 (1993); Sauro and Thomas, I 
Pharm. and Experimental Therapeutics 267(3): 1 19-1 125 (1993); Wolbring et al., J. Biol. 

15 Chem. 269(36):22470-22472 (1994); and Yoneda et al., Cancer Research 51 :4430-4435 
(1991); all of which are incorporated herein by reference in their entirety, including any 
drawings. 

Other compounds that could be used as modulators include oxindolinones such as 
those described in U.S. patent application Serial No. 08/702,232 filed August 23, 1996, 

20 incorporated herein by reference in its entirety, including any drawings. 
Methods of Treating a Disease (Enablement - i.e.. Dosing) 

Methods of determining the dosages of compounds to be administered to a patient 
and modes of administering compounds to an organism are disclosed in U.S. Application 
Serial No. 08/702,282, filed August 23, 1996 and International patent publication number 

25 WO 96/22976, published August 1 1996, both of which are incorporated herein by 

reference in their entirety, including any drawings, figures or tables. Those skilled in the 
art will appreciate that such descriptions are applicable to the present invention and can be 
easily adapted to it. 

The proper dosage depends on various factors such as the type of disease being 
30 treated, the particular composition being used and the size and physiological condition of 
the patient. Therapeutically effective doses for the compounds described herein can be 
estimated initially from cell culture and animal models. For example, a dose can be 
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formulated in animal models to achieve a circulating concentration range that initially 
takes into account the IC50 as determined in cell culture assays. The animal model data 
can be used to more accurately determine useful doses in humans. 

Plasma half-life and biodistribution of the drug and metabolites in the plasma, 
5 tumors and major organs can also be determined to facilitate the selection of drugs most 
appropriate to inhibit a disorder. Such measurements can be carried out. For example, 
HPLC analysis can be performed on the plasma of animals treated with the drug and the 
location of radiolabeled compounds can be deter-mined using detection methods such as 
X-ray, CAT scan and MRL Compounds that show potent inhibitory activity in the 

10 screening assays, but have poor pharmacokinetic characteristics, can be optimized by 

altering the chemical structure and retesting. In this regard, compounds displaying good 
pharmacokinetic characteristics can be used as a model. 

Toxicity studies can also be carried out by measuring the blood cell composition. 
For example, toxicity studies can be carried out in a suitable animal model as follows: 

15 1) the compound is administered to mice (an untreated control mouse should also be 

used); 2) blood samples are periodically obtained via the tail vein from one mouse in each 
treatment group; and 3) the samples are analyzed for red and white blood cell counts, 
blood cell composition and the percent of lymphocytes versus polymorphonuclear cells. A 
comparison of results for each dosing regime with the controls indicates if toxicity is 

20 present. 

At the termination of each toxicity study, further studies can be carried out by 
sacrificing the animals (preferably, in accordance with the American Veterinary Medical 
Association guidelines Report of the American Veterinary Medical Assoc. Panel on 
Euthanasia, Journal of American Veterinary Medical Assoc., 202:229-249, 1993). 

25 Representative animals from each treatment group can then be examined by gross 
necropsy for immediate evidence of metastasis, unusual illness or toxicity. Gross 
abnormalities in tissue are noted and tissues are examined histologically. Compounds 
causing a reduction in body weight or blood components are less preferred, as are 
compounds having an adverse effect on major organs. In general, the greater the adverse 

30 effect the less preferred the compound. 
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For the treatment of cancers the expected daily dose of a hydrophobic 
pharmaceutical agent is between 1 to 500 mg/day, preferably 1 to 250 mg/day, and most 
preferably 1 to 50 mg/day. Drugs can be delivered less frequently provided plasma levels 
of the active moiety are sufficient to maintain therapeutic effectiveness. 
S Plasma levels should reflect the potency of the drug. Generally, the more potent 

the compound the lower the plasma levels necessary to achieve efficacy. 

In a final aspect, the invention features a method for detection of a kinase 
polypeptide in a sample as a diagnostic tool for a disease or disorder, wherein the method 
comprises: (a) comparing a nucleic acid target region encoding the kinase polypeptide in 

10 a sample, where the kinase polypeptide is selected from the group consisting of SEQ ID 
NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID 
NO: 127, SEQ ID NO: 128, SEQ ID NO: 129, SEQ ID NO: 130, SEQ ID NO: 131, SEQ ID 
NO: 132, SEQ ID NO: 133, SEQ ID NO: 134, SEQ ID NO: 135, SEQ ID NO: 136, SEQ ID 
NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID 

15 NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID 
NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID 
NO:152, SEQ ID NO:153, SEQ ED NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID 
NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID 
NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID 

20 NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID 
NO:l 72, SEQ ID NO: 1 73, SEQ ID NO: 1 74, SEQ ID NO: 1 75, SEQ ID NO: 1 76, SEQ ID 
NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID 
NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID 
NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID 

25 NO: 1 99, SEQ ID NO: 1 93, SEQ ID NO: 1 94, SEQ ID NO: 1 95, SEQ ID NO: 1 96, SEQ ID 
NO:197, SEQ ID N0.198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID 
NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID 
NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID 
NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID 

30 NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID 
NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID 
NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID 
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NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID 
NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ 
ID NO:242, or one or more fragments thereof, with a control nucleic acid target region 
encoding the kinase polypeptide, or one or more fragments thereof; and (b) detecting 
5 differences in sequence or amount between the target region and the control target region, 
as an indication of the disease or disorder. Preferably, the disease or disorder is selected 
from the group consisting of immune-related diseases and disorders, organ transplantation, 
myocardial infarction, cardiovascular disease, stroke, renal failure, oxidative stress-related 
neurodegenerative disorders, and cancer. Immune-related diseases and disorders include, 

10 but are not limited to, those discussed previously. 

The term "comparing'* as used herein refers to identifying discrepancies between 
the nucleic acid target region isolated from a sample, and the control nucleic acid target 
region. The discrepancies can be in the nucleotide sequences, e.g. insertions, deletions, or 
point mutations, or in the amount of a given nucleotide sequence. Methods to determine 

15 these discrepancies in sequences are well-known to one of ordinary skill in the art. The 

"control" nucleic acid target region refers to the sequence or amount of the sequence 
found in normal cells, e.g. cells that are not diseased as discussed previously. 
The term also includes anti-sense molecules drawn thereto. 
The invention has been described broadly and generically herein. Each of the 

20 narrower species and subgeneric groupings falling within the generic disclosure also form 
part of the invention. This includes the generic description of the invention with a proviso 
or negative limitation removing any subject matter from the genus, regardless of whether 
or not the excised material is specifically recited herein. For example, in some instances 
the nucleotide sequence of particular kinase polypeptides may not be part of a preferred 

25 embodiment. 

The summary of the invention described above is not limiting and other features 
and advantages of the invention will be apparent from the following detailed description of 
the invention, and from the claims. 
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BRIEF DESCRIPTION OF THE FIGURES 
Figures 1A to IBB shows the amino acid sequences of SEQ ID NO: 122, SEQ ED 
NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID 
NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ED NO:132, SEQ ID 
5 NO: 133, SEQ ID NO: 134, SEQ ID NO: 135, SEQ ID NO: 136, SEQ ED NO: 137, SEQ ED 
NO: 138, SEQ ID NO: 139, SEQ ID NO: 140, SEQ ID NO: 141, SEQ ID NO: 142, SEQ ID 
NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID 
NO:148, SEQ ED NO:149, SEQ ID NO:150, SEQ ED NO:151, SEQ ID NO:152, SEQ ID 
NO:153, SEQ ED NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID 

10 NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID 
NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ED NO:167, SEQ ID 
NO:168, SEQ ID NO:169, SEQ ED NO:170, SEQ ID NO:171, SEQ ED NO:172, SEQ ED 
NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID 
NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID 

15 NO:183, SEQ ED NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID 
NO: 1 88, SEQ ID NO: 1 89, SEQ ID NO: 1 90, SEQ ID NO: 1 9 1 , SEQ ID NO: 1 99, SEQ ID 
NO:193, SEQ ID NO:194, SEQ ED NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID 
NO: 198, SEQ ED NO: 199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID 
NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ED NO:206, SEQ ED NO.207, SEQ ID 

20 NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID 
NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ED NO:216, SEQ ID NO:217, SEQ ID 
NO:218, SEQ DD NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID 
NO:223, SEQ DD NO:224, SEQ ED NO:225, SEQ DD NO:226, SEQ DD NO:227, SEQ ED 
NO:228, SEQ DD NO:229, SEQ DD NO:230, SEQ ED NO:231, SEQ DD NO:232, SEQ DD 

25 NO:233, SEQ DD NO:234, SEQ DD NO:235, SEQ DD NO:236, SEQ DD NO:237, SEQ DD 
NO:238, SEQ DD NO:239, SEQ DD NO:240, SEQ ED NO:241, and SEQ DD NO:242. 

Figures 2 A to 2MMMM shows the nucleic acid sequences of SEQ DD NO:l, SEQ 
DD NO:2, SEQ DD NO:3, SEQ DD NO:4, SEQ ED NO:5, SEQ DD NO:6, SEQ ED NO:7, 
SEQ DD NO:8, SEQ DD NO:9, SEQ DD NO: 10, SEQ DD NO:l 1, SEQ DD NO: 12, SEQ DD 

30 NO:13, SEQ DD NO:14, SEQ ED NO:15, SEQ ED NO:16, SEQ DD NO:17, SEQ ED NO:18, 
SEQ DD NO:19, SEQ DD NO:20, SEQ DD NO:21, SEQ DD NO:22, SEQ DD NO:23, SEQ 
DD NO:24, SEQ DD NO:25, SEQ DD NO:26, SEQ DD NO:27, SEQ DD NO:28, SEQ DD 
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NO:29, SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, 
SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ 
ID N0:40, SEQ ID NO:41 , SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID 
NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, 
SEQ ID N0:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ 
ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID 
N0:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, 
SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, SEQ ID NO:70, SEQ ID N0:71, SEQ 
ID NO:72, SEQ ID NO:73, SEQ ID NO:74, SEQ ID NO:75, SEQ ID NO:76, SEQ ID 
NO:77, SEQ ID NO:78, SEQ ID NO:79, SEQ ID NO:80, SEQ ID NO:81, SEQ ID NO:82, 
SEQ ID NO:83, SEQ ID NO:84, SEQ ID NO:85, SEQ ID NO:86, SEQ ID NO:87, SEQ 
ID NO:88, SEQ ID NO:89, SEQ ID NO:90, SEQ ID N0:91, SEQ ID NO:92, SEQ ID 
NO:93, SEQ ID NO:94, SEQ ID NO:95, SEQ ID NO:96, SEQ ID NO:97, SEQ ID NO:98, 
SEQ ID NO:99, SEQ ID NO:100, SEQ ID NO:101, SEQ ID NO:102, SEQ ID NO:103, 
SEQ ID NO: 104, SEQ ID NO: 105, SEQ ID NO: 106, SEQ ID NO: 107, SEQ ID NO: 108, 
SEQ ID NO:109, SEQ ID NO:l 10, SEQ ID N0:1 1 1, SEQ ID NO:l 12, SEQ ID N0:1 13, 
SEQ ID N0:1 14, SEQ ID N0:1 15, SEQ ID NO:l 16, SEQ ID NO:l 17, SEQ ID N0:118, 
SEQ ID N0:119, SEQ DO NO: 120, and SEQ IDN0:121. 

DETAILED DESCRIPTION OF THE INVENTION 
The present invention relates in part to kinase polypeptides, nucleic acids encoding 
such polypeptides, cells containing such nucleic acids, antibodies to such polypeptides, 
assays utilizing such polypeptides, and methods relating to all of the foregoing. The 
present invention is based upon the isolation and characterization of new kinase 
polypeptides. The polypeptides and nucleic acids may be produced using well-known and 
standard synthesis techniques when given the sequences presented herein. 

I. The Nucleic Acids of the Invention 

Included within the scope of this invention are the functional equivalents of the 
herein-described isolated nucleic acid molecules. The degeneracy of the genetic code 
permits substitution of certain codons by other codons that specify the same amino acid 
and hence would give rise to the same protein. The nucleic acid sequence can vary 
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substantially since, with the exception of methionine and tryptophan, the known amino 
acids can be coded for by more than one codon. Thus, portions or all of the kinase genes 
of the invention could be synthesized to give a nucleic acid sequence significantly 
different from one selected from the group consisting of those set forth in SEQ ID NO:l, 
5 SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID 
NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:l 1, SEQ ID NO:12, 
SEQ IDNO:13, SEQ ID NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ 
ID NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID 
NO:23, SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:26, SEQ ID NO:27, SEQ ID NO:28, 

1 0 SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO:3 1 , SEQ ID NO:32, SEQ ID NO:33, SEQ 
ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID 
NO:39, SEQ ID NO:40, SEQ ID NO:41 , SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, 
SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ 
ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID 

15 NO:55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, 
SEQ ID NO:61, SEQ ID NO:62, SEQ ID NO:63, SEQ ED NO:64, SEQ ID NO:65, SEQ 
ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, SEQ ID NO:70, SEQ ID 
NO:71, SEQ ID NO:72, SEQ ID NO:73, SEQ ID NO:74, SEQ ID NO:75, SEQ ID NO:76, 
SEQ ID NO:77, SEQ ID NO:78, SEQ ID NO:79, SEQ ID NO:80, SEQ ID NO:81, SEQ 

20 ED NO:82, SEQ ID NO:83, SEQ ID NO:84, SEQ ID NO:85, SEQ ID NO:86, SEQ ID 

NO:87, SEQ ID NO:88, SEQ ID NO:89, SEQ ID NO:90, SEQ ED NO:91, SEQ ID NO:92, 
SEQ ID NO:93, SEQ ID NO:94, SEQ ID NO:95, SEQ ID NO:96, SEQ ID NO:97, SEQ 
ID NO:98, SEQ ID NO:99, SEQ ED NO:100, SEQ ID NO:101, SEQ ED NO:102, SEQ ID 
NO:103, SEQ ID NO:104, SEQ ED NO:105, SEQ ID NO:106, SEQ ID NO:107, SEQ ID 

25 NO:108, SEQ ID NO:109, SEQ ID NO:l 10, SEQ ID NO:l 1 1, SEQ ED NO:l 12, SEQ ID 
NO:l 13, SEQ ID NO:l 14, SEQ ED NO:l 15, SEQ ED NO:l 16, SEQ ID NO:l 17, SEQ ID 
NO: 1 1 8, SEQ ID NO: 1 1 9, SEQ ED NO: 1 20, and SEQ ID NO: 121 . The encoded amino 
acid sequence thereof would, however, be preserved. 

In addition, the nucleic acid sequence may comprise a nucleotide sequence which 

30 results from the addition, deletion or substitution of at least one nucleotide to the 5 '-end 
and/or the 3'-end of the nucleic acid sequence shown in SEQ ID NO: 1 , SEQ ED NO:2, 
SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ED NO:7, SEQ ID 
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NO:8, SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:l 1, SEQ ID NO:12, SEQ ID NO:13, 
SEQ ID NO: 14, SEQ ED NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ 
ID NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, SEQ ID 
NO:24, SEQ ID NO:25, SEQ ED NO:26, SEQ ID NO:27, SEQ ID NO:28, SEQ ID NO:29, 
5 SEQ ID NO:30, SEQ ID NO:31, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, SEQ 
ID NO:35, SEQ ID NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID NO:39, SEQ ID 
NO:40, SEQ ID NO:41, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:44, SEQ ID NO:45, 
SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ED NO:49, SEQ ID NO:50, SEQ 
ID NO:51, SEQ ID NO:52, SEQ ED NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ED 

10 NO:56, SEQ ED NO:57, SEQ ED NO:58, SEQ ID NO:59, SEQ ED NO:60, SEQ ID NO:61 , 
SEQ ID NO:62, SEQ ID NO:63, SEQ ID NO:64, SEQ ED NO:65, SEQ ED NO:66, SEQ 
ED NO:67, SEQ ID NO:68, SEQ ID NO:69, SEQ ID NO:70, SEQ ID NO:71, SEQ ED 
NO:72, SEQ ED NO:73, SEQ ID NO:74, SEQ ID NO:75, SEQ ED NO:76, SEQ ED NO:77, 
SEQ ID NO:78, SEQ ID NO:79, SEQ ED NO:80, SEQ ED NO:81, SEQ ID NO:82, SEQ 

15 ED NO:83, SEQ ED NO:84, SEQ ID NO:85, SEQ ID NO:86, SEQ ED NO:87, SEQ ED 

NO:88, SEQ ID NO:89, SEQ ID NO:90, SEQ ID NO:91, SEQ ED NO:92, SEQ ED NO:93, 
SEQ ID NO:94, SEQ ED NO:95, SEQ ID NO:96, SEQ ID NO:97, SEQ ED NO:98, SEQ 
ED NO:99, SEQ ED NO: 100, SEQ ED NO: 101, SEQ ED NO: 102, SEQ ID NO: 103, SEQ ED 
NO: 104, SEQ ED NO: 105, SEQ ID NO: 106, SEQ ED NO: 107, SEQ ED NO: 108, SEQ ED 

20 NO:109, SEQ ID NO:l 10, SEQ ID NO:l 1 1, SEQ ID NO:l 12, SEQ ED NO.l 13, SEQ ED 
NO:l 14, SEQ ID NO:l 15, SEQ ID NO:l 16, SEQ ED NO:l 17, SEQ ED NO:l 18, SEQ ID 
NO:l 19, SEQ ED NO:120, and SEQ ED NO:121, or a derivative thereof. Any nucleotide 
or polynucleotide may be used in this regard, provided that its addition, deletion or 
substitution does not alter the amino acid sequence of SEQ ID NO: 122, SEQ ID NO: 123, 

25 SEQ ED NO:124, SEQ ID NO:125, SEQ ED NO:126, SEQ ED NO:127, SEQ ED NO:128, 
SEQ ED NO:129, SEQ ED NO:130, SEQ ED NO:131, SEQ ID NO:132, SEQ ED NO:133, 
SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ED NO:138, 
SEQ ED NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ED NO:143, 
SEQ ED NO: 144, SEQ ED NO:145, SEQ ED NO: 146, SEQ ED NO: 147, SEQ ED NO: 148, 

30 SEQ ED NO:149, SEQ ED NO:150, SEQ ID NO:151, SEQ ED N0.152, SEQ ID NO:153, 
SEQ ID NO:154, SEQ ED NO:155, SEQ ED NO:156, SEQ ID NO:157, SEQ ED NO:158, 
SEQ ED NO:159, SEQ ED NO:160, SEQ ED NO:161, SEQ ID NO:162, SEQ ED NO:163, 
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SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, 
SEQ ID NO:169, SEQ ID NO:170, SEQ ID N0:171, SEQ ID NO:172, SEQ ID NO:173, 
SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, 
SEQ ID NO:179, SEQ ID NO:180, SEQ ID N0:181, SEQ ID NO:182, SEQ ID NO:183, 
5 SEQ ID NO: 1 84, SEQ ID NO: 1 85, SEQ ID NO: 1 86, SEQ ID NO: 1 87, SEQ ID NO: 1 88, 
SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, 
SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, 
SEQ ID NO: 199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, 
SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, 

10 SEQ ID NO:209, SEQ ID NO:210, SEQ ID N0:21 1, SEQ ID NO:212, SEQ ID NO:213, 
SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, 
SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, 
SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, 
SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, 

1 5 SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, 

SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242, that is encoded 
by the nucleotide sequence. For example, the present invention is intended to include any 
nucleic acid sequence resulting from the addition of ATG as an initiation codon at the 5'- 
end of the inventive nucleic acid sequence or its derivative, or from the addition of TTA, 

20 TAG or TGA as a termination codon at the 3 '-end of the inventive nucleotide sequence or 
its derivative. Moreover, the nucleic acid molecule of the present invention may, as 
necessary, have restriction endonuclease recognition sites added to its 5'-end and/or 3'- 
end. 

Such functional alterations of a given nucleic acid sequence afford an opportunity 
25 to promote secretion and/or processing of heterologous proteins encoded by foreign 
nucleic acid sequences fused thereto, for example. All variations of the nucleotide 
sequence of the kinase genes of the invention and fragments thereof permitted by the 
genetic code are, therefore, included in this invention. 

Further, it is possible to delete codons or to substitute one or more codons with 
30 codons other than degenerate codons to produce a structurally modified polypeptide, but 
one which has substantially the same utility or activity as the polypeptide produced by the 
unmodified nucleic acid molecule. As recognized in the art, the two polypeptides are 
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functionally equivalent, as are the two nucleic acid molecules that give rise to their 
production, even though the differences between the nucleic acid molecules are not related 
to the degeneracy of the genetic code. This is discussed further in the "Functional 
Derivatives" section, herein. 

Finally, many of the nucleic acid molecules of the invention are provided as a 
partial sequence only (Fig. 2A through 2QQ). However, it is standard for one of ordinary 
skill in the art to obtain a full-length sequence when provided with a partial sequence. 
Similarly, when provided with a partial or full-length sequence it is standard for one of 
ordinary skill in the art to obtain nucleic acid sequence coding for homologous proteins. 
Therefore, these nucleic acid molecules are also part of the invention. 

The characteristics of the protein kinase nucleic acid sequences of the invention are 
provided in Table 1 . The protein kinases fall into 10 known groups: AGC, CAMK, CKI, 
CMGC, dsPK, EIFK, LIMK, MLK, STE and TK. In addition, there are a significant 
number of protein kinases that do not belong to any of the known groups, and therefore 
presumably define new protein kinase groups. 

Additional characteristics may be found, inter alia, in the tables, namely Table 1 , 
Table 2, Table 3 and Table 4, shown below. 

n. Nucleic Acid Probes, Methods, and Kits for Detection of Protein Kinases. 

A nucleic acid probe of the present invention may be used to probe an appropriate 
chromosomal or cDNA library by usual hybridization methods to obtain other nucleic acid 
molecules of the present invention. A chromosomal DNA or cDNA library may be 
prepared from appropriate cells according to recognized methods in the art (cf. "Molecular 
Cloning: A Laboratory Manual", second edition, Cold Spring Harbor Laboratory, 
Sambrook, Fritsch, & Maniatis, eds., 1989). 

In the alternative, chemical synthesis can be carried out in order to obtain nucleic 
acid probes having nucleotide sequences that correspond to N-terminal, kinase or C- 
terminal portions, for example, of the amino acid sequence of the polypeptide of interest. 
The synthesized nucleic acid probes may be used as primers in a polymerase chain 
reaction (PCR) carried out in accordance with recognized PCR techniques, essentially 
according to PCR Protocols, "A Guide to Methods and Applications", Academic Press, 
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Michael, et a/., eds., 1990, utilizing the appropriate chromosomal or cDNA library to 
obtain the fragment of the present invention. 

One skilled in the art can readily design such probes based on the sequence 
disclosed herein using methods of computer alignment and sequence analysis known in 
the art ("Molecular Cloning: A Laboratory Manual", 1989, supra). The hybridization 
probes of the present invention can be labeled by standard labeling techniques such as 
with a radiolabel, enzyme label, fluorescent label, biotin-avidin label, chemiluminescence, 
and the like. After hybridization, the probes may be visualized using known methods. 

The nucleic acid probes of the present invention include RNA, as well as DNA 
probes, such probes being generated using techniques known in the art. The nucleic acid 
probe may be immobilized on a solid support. Examples of such solid supports include, 
but are not limited to, plastics such as polycarbonate, complex carbohydrates such as 
agarose and sepharose, and acrylic resins, such as polyacrylamide and latex beads. 
Techniques for coupling nucleic acid probes to such solid supports are well known in the 
art. 

The test samples suitable for nucleic acid probing methods of the present invention 
include, for example, cells or nucleic acid extracts of cells, or biological fluids. The 
samples used in the above-described methods will vary based on the assay format, the 
detection method and the nature of the tissues, cells or extracts to be assayed. Methods for 
preparing nucleic acid extracts of cells are well known in the art and can be readily 
adapted in order to obtain a sample that is compatible with the method utilized. 

One method of detecting the presence of nucleic acids of the invention in a sample 
comprises (a) contacting said sample with the above-described nucleic acid probe under 
conditions such that hybridization occurs, and (b) detecting the presence of said probe 
bound to said nucleic acid molecule. One skilled in the art would select the nucleic acid 
probe according to techniques known in the art as described above. Samples to be tested 
include but should not be limited to RNA samples of human tissue. 

A kit for detecting the presence of nucleic acids of the invention in a sample 
comprises at least one container means having disposed therein the above-described 
nucleic acid probe. The kit may further comprise other containers comprising one or more 
of the following: wash reagents and reagents capable of detecting the presence of bound 
nucleic acid probe. Examples of detection reagents include, but are not limited to 
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radiolabelled probes, enzymatic labeled probes (horseradish peroxidase, alkaline 
phosphatase), and affinity labeled probes (biotin, avidin, or steptavidin). 

In detail, a compartmentalized kit includes any kit in which reagents are contained 
in separate containers. Such containers include small glass containers, plastic containers 
5 or strips of plastic or paper. Such containers allow the efficient transfer of reagents from 
one compartment to another compartment such that the samples and reagents are not 
cross-contaminated and the agents or solutions of each container can be added in a 
quantitative fashion from one compartment to another. Such containers will include a 
container which will accept the test sample, a container which contains the probe or 

1 0 primers used in the assay, containers which contain wash reagents (such as phosphate 

buffered saline, Tris-buffers, and the like), and containers which contain the reagents used 
to detect the hybridized probe, bound antibody, amplified product, or the like. One skilled 
in the art will readily recognize that the nucleic acid probes described in the present 
invention can readily be incorporated into one of the established kit formats that are well 

15 known in the art. 

HI. DNA Constructs Comprising a Protein Kinase Nucleic Acid Molecule and Cells 
Containing These Constructs. 

The present invention also relates to a recombinant DNA molecule comprising, 5' 
20 to 3', a promoter effective to initiate transcription in a host cell and the above-described 
nucleic acid molecules. In addition, the present invention relates to a recombinant DNA 
molecule comprising a vector and an above-described nucleic acid molecule. The present 
invention also relates to a nucleic acid molecule comprising a transcriptional region 
functional in a cell, a sequence complementary to an RNA sequence encoding an amino 
25 acid sequence corresponding to the above-described polypeptide, and a transcriptional 

termination region functional in said cell. The above-described molecules may be isolated 
and/or purified DNA molecules. 

The present invention also relates to a cell or organism that contains an above- 
described nucleic acid molecule and thereby is capable of expressing a polypeptide. The 
30 polypeptide may be purified from cells that have been altered to express the polypeptide. 
A cell is said to be "altered to express a desired polypeptide" when the cell, through 
genetic manipulation, is made to produce a protein which it normally does not produce or 
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which the cell normally produces at lower levels. One skilled in the art can readily adapt 
procedures for introducing and expressing either genomic, cDNA, or synthetic sequences 
into either eukaryotic or prokaryotic cells. 

A nucleic acid molecule, such as DNA, is said to be "capable of expressing" a 
5 polypeptide if it contains nucleotide sequences which contain transcriptional and 
translational regulatory information and such sequences are "operably linked" to 
nucleotide sequences which encode the polypeptide. An operable linkage is a linkage in 
which the regulatory DNA sequences and the DNA sequence sought to be expressed are 
connected in such a way as to permit gene sequence expression. The precise nature of the 

1 0 regulatory regions needed for gene sequence expression may vary from organism to 

organism, but shall in general include a promoter region which, in prokaryotes, contains 
both the promoter (which directs the initiation of RNA transcription) as well as the DNA 
sequences which, when transcribed into RNA, will signal synthesis initiation. Such 
regions will normally include those 5 '-non-coding sequences involved with initiation of 

15 transcription and translation, such as the TATA box, capping sequence, CAAT sequence, 

and the like. 

If desired, the non-coding region 3' to the sequence encoding a kinase of the 
invention may be obtained by the above-described methods. This region may be retained 
for its transcriptional termination regulatory sequences, such as termination and 

20 polyadenylation. Thus, by retaining the 3 '-region naturally contiguous to the DNA 

sequence encoding a kinase of the invention, the transcriptional termination signals may 
be provided. Where the transcriptional termination signals are not satisfactorily functional 
in the expression host cell, then a 3* region functional in the host cell may be substituted. 
Two DNA sequences (such as a promoter region sequence and a sequence 

25 encoding a kinase of the invention) are said to be operably linked if the nature of the 

linkage between the two DNA sequences does not (1) result in the introduction of a frame- 
shift mutation, (2) interfere with the ability of the promoter region sequence to direct the 
transcription of a gene sequence encoding a kinase of the invention, or (3) interfere with 
the ability of the gene sequence of a kinase of the invention to be transcribed by the 

30 promoter region sequence. Thus, a promoter region would be operably linked to a DNA 
sequence if the promoter were capable of effecting transcription of that DNA sequence. 
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Thus, to express a gene encoding a kinase of the invention, transcriptional and 
translational signals recognized by an appropriate host are necessary. 

The present invention encompasses the expression of a gene encoding a kinase of 
the invention (or a functional derivative thereof) in either prokaryotic or eukaryotic cells. 
5 Prokaryotic hosts are, generally, very efficient and convenient for the production of 
recombinant proteins and are, therefore, one type of preferred expression system for 
kinases of the invention. Prokaryotes most frequently are represented by various strains of 
E. coli. However, other microbial strains may also be used, including other bacterial 
strains. 

10 In prokaryotic systems, plasmid vectors that contain replication sites and control 

sequences derived from a species compatible with the host may be used. Examples of 
suitable plasmid vectors may include pBR322, pUCl 18, pUCl 19 and the like; suitable 
phage or bacteriophage vectors may include ygtlO, ygtl 1 and the like; and suitable virus 
vectors may include pMAM-neo, pKRC and the like. Preferably, the selected vector of the 

1 5 present invention has the capacity to replicate in the selected host cell. 

Recognized prokaryotic hosts include bacteria such as E. coli, Bacillus, 
Streptomyces, Pseudomonas, Salmonella, Serratia, and the like. However, under such 
conditions, the polypeptide will not be glycosylated. The prokaryotic host must be 
compatible with the replicon and control sequences in the expression plasmid. 

20 To express a kinase of the invention (or a functional derivative thereof) in a 

prokaryotic cell, it is necessary to operably link the sequence encoding the kinase of the 
invention to a functional prokaryotic promoter. Such promoters may be either constitutive 
or, more preferably, regulatable inducible or derepressible). Examples of constitutive 
promoters include the int promoter of bacteriophage X, the bla promoter of the P- 

25 lactamase gene sequence of pBR322, and the cat promoter of the chloramphenicol acetyl 
transferase gene sequence of pPR325, and the like. Examples of inducible prokaryotic 
promoters include the major right and left promoters of bacteriophage X (P L and Pr), the 
trp, recA, AacZ, AacI, and gal promoters of E. coli* the a-amylase (Ulmanen et a/., J. 
Bacteriol. 162:176-182, 1985) and the q-28-specific promoters of B. subtilis (Gilman et 

30 al , Gene Sequence 32: 1 1 -20, 1 984), the promoters of the bacteriophages of Bacillus 

(Gryczan, In: The Molecular Biology of the Bacilli, Academic Press, Inc., NY, 1982), and 
Streptomyces promoters (Ward et al y Mol. Gen. Genet. 203:468-478, 1986). Prokaryotic 
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promoters are reviewed by Glick (Ind. Microbiot. 1:277-282, 1987), Cenatiempo 
(Biochimie 68:505-516, 1986), and Gottesman (Ann. Rev. Genet. 18:415-442, 1984). 

Proper expression in a prokaryotic cell also requires the presence of a ribosome- 
binding site upstream of the gene sequence-encoding sequence. Such ribosome-binding 
5 sites are disclosed, for example, by Gold et al. (Ann. Rev. Microbiol. 35 :365-404, 1 98 1 ). 
The selection of control sequences, expression vectors, transformation methods, and the 
like, are dependent on the type of host cell used to express the gene. As used herein, 
"cell", "cell line", and "cell culture" may be used interchangeably and all such 
designations include progeny. Thus, the words "transformants" or "transformed cells" 

10 include the primary subject cell and cultures derived therefrom, without regard to the 

number of transfers. It is also understood that all progeny may not be precisely identical 
in DNA content, due to deliberate or inadvertent mutations. However, as defined, mutant 
progeny have the same functionality as that of the originally transformed cell. 

Host cells which may be used in the expression systems of the present invention 

1 5 are not strictly limited, provided that they are suitable for use in the expression of the 

kinase polypeptide of interest. Suitable hosts may often include eukaryotic cells. 
Preferred eukaryotic hosts include, for example, yeast, fungi, insect cells, mammalian cells 
either in vivo, or in tissue culture. Mammalian cells which may be useful as hosts include 
HeLa cells, cells of fibroblast origin such as VERO or CHO-K1, or cells of lymphoid 

20 origin and their derivatives. Preferred mammalian host cells include SP2/0 and J558L, as 
well as neuroblastoma cell lines such as MR 332, which may provide better capacities for 
correct post-translational processing. 

In addition, plant cells are also available as hosts, and control sequences 
compatible with plant cells are available, such as the cauliflower mosaic virus 35 S and 

25 19S, and nopaline synthase promoter and polyadenylation signal sequences. Another 

preferred host is an insect cell, for example the Drosophila larvae. Using insect cells as 
hosts, the Drosophila alcohol dehydrogenase promoter can be used (Rubin, Science 
240:1453-1459, 1988). Alternatively, baculovirus vectors can be engineered to express 
large amounts of kinases of the invention in insect cells (Jasny, Science 238:1653, 1987; 

30 Miller et al, In: Genetic Engineering, Vol. 8, Plenum, Setlow et al, eds., pp. 277-297, 
1986). 
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Any of a series of yeast expression systems can be utilized which incorporate 
promoter and termination elements from the actively expressed sequences coding for 
glycolytic enzymes that are produced in large quantities when yeast are grown in mediums 
rich in glucose. Known glycolytic gene sequences can also provide very efficient 
transcriptional control signals. Yeast provides substantial advantages in that it can also 
carry out post-translational modifications. A number of recombinant DNA strategies exist 
utilizing strong promoter sequences and high copy number plasmids which can be utilized 
for production of the desired proteins in yeast. Yeast recognizes leader sequences on 
cloned mammalian genes and secretes peptides bearing leader sequences (i.e., pro- 
peptides). Several possible vector systems are available for the expression of kinases of 
the invention in a mammalian host. 

A wide variety of transcriptional and translational regulatory sequences may be 
employed, depending upon the nature of the host The transcriptional and translational 
regulatory signals may be derived from viral sources, such as adenovirus, bovine 
papilloma virus, cytomegalovirus, simian vims, or the like, where the regulatory signals 
are associated with a particular gene sequence which has a high level of expression. 
Alternatively, promoters from mammalian expression products, such as actin, collagen, 
myosin, and the like, may be employed. Transcriptional initiation regulatory signals may 
be selected which allow for repression or activation, so that expression of the gene 
sequences can be modulated. Of interest are regulatory signals which are temperature- 
sensitive so that by varying the temperature, expression can be repressed or initiated, or 
are subject to chemical (such as metabolite) regulation. 

Expression of kinases of the invention in eukaryotic hosts requires the use of 
eukaryotic regulatory regions. Such regions will, in general, include a promoter region 
sufficient to direct the initiation of RNA synthesis. Preferred eukaryotic promoters 
include, for example, the promoter of the mouse metallothionein I gene sequence (Hamer 
et aU J. Mol. Appl. Gen. 1 :273-288, 1982); the TK promoter of Herpes virus (McKnight, 
Cell 31:355-365, 1982); the SV40 early promoter (Benoist et al 9 Nature (London) 
290:304-31, 1981); and the yeast gal4 gene sequence promoter (Johnston et ai 9 Proc. Natl. 
Acad. Sci. (USA) 79:6971-6975, 1982; Silver et aL, Proc. Natl. Acad. Sci. (USA) 
81:5951-5955, 1984). 
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Translation of eukaryotic mRNA is initiated at the codon that encodes the first 
methionine. For this reason, it is preferable to ensure that the linkage between a 
eukaryotic promoter and a DNA sequence which encodes a kinase of the invention (or a 
functional derivative thereof) does not contain any intervening codons which are capable 
5 of encoding a methionine (i.e., AUG). The presence of such codons results either in the 

formation of a fusion protein (if the AUG codon is in the same reading frame as the kinase 
of the invention coding sequence) or a frame-shift mutation (if the AUG codon is not in 
the same reading frame as the kinase of the invention coding sequence). 

A nucleic acid molecule encoding a kinase of the invention and an operably linked 

1 0 promoter may be introduced into a recipient prokaryotic or eukaryotic cell either as a 
nonreplicating DNA or RNA molecule, which may either be a linear molecule or, more 
preferably, a closed covalent circular molecule. Since such molecules are incapable of 
autonomous replication, the expression of the gene may occur through the transient 
expression of the introduced sequence. Alternatively, permanent expression may occur 

1 5 through the integration of the introduced DNA sequence into the host chromosome. 

A vector may be employed which is capable of integrating the desired gene 
sequences into the host cell chromosome. Cells which have stably integrated the 
introduced DNA into their chromosomes can be selected by also introducing one or more 
markers which allow for selection of host cells which contain the expression vector. The 

20 marker may provide for prototrophy to an auxotrophic host, biocide resistance, e.g. , 
antibiotics, or heavy metals, such as copper, or the like. The selectable marker gene 
sequence can either be directly linked to the DNA gene sequences to be expressed, or 
introduced into the same cell by co-transfection. Additional elements may also be needed 
for optimal synthesis of mRNA. These elements may include splice signals, as well as 

25 transcription promoters, enhancers, and termination signals. cDNA expression vectors 

incorporating such elements include those described by Okayama (Mol. Cell. Biol. 3:280-, 
1983). 

The introduced nucleic acid molecule can be incorporated into a plasmid or viral 
vector capable of autonomous replication in the recipient host. Any of a wide variety of 
30 vectors may be employed for this purpose. Factors of importance in selecting a particular 
plasmid or viral vector include: the ease with which recipient cells that contain the vector 
may be recognized and selected from those recipient cells which do not contain the vector, 
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the number of copies of the vector which are desired in a particular host; and whether it is 
desirable to be able to "shuttle" the vector between host cells of different species. 

Preferred prokaryotic vectors include plasmids such as those capable of replication 
in E. coli (such as, for example, pBR322, ColEl, pSClOl, pACYC 184, *VX; "Molecular 
5 Cloning: A Laboratory Manual", 1 989, supra). Bacillus plasmids include pCl 94, pC22 1 , 
pT127, and the like (Gryczan, In: The Molecular Biology of the Bacilli, Academic Press, 
NY, pp. 307-329, 1982). Suitable Streptomyces plasmids include plJlOl (Kendall et ai, 
J. BacterioL 169:4177-4183, 1987), and streptomyces bacteriophages such as <j>C31 
(Chater et al, In: Sixth International Symposium on Actinomycetales Biology, Akademiai 
10 Kaido, Budapest, Hungary, pp. 45-54, 1986). Pseudomonas plasmids are reviewed by 
John et al (Rev. Infect. Dis. 8:693-704, 1986), and Izaki (Jpn. J. BacterioL 33:729-742, 
1978). 

Preferred eukaryotic plasmids include, for example, BPV, vaccinia, SV40, 2- 
micron circle, and the like, or their derivatives. Such plasmids are well known in the art 

15 (Botstein et al y Miami Wntr. Symp. 19:265-274, 1982; Broach, In: "The Molecular 

Biology of the Yeast Saccharomyces: Life Cycle and Inheritance", Cold Spring Harbor 
Laboratory, Cold Spring Haibor, NY, p. 445-470, 1981; Broach, Cell 28:203-204, 1982; 
Bollon et al y J. Clin. Hematol. Oncol. 10:39-48, 1980; Maniatis, In: Cell Biology: A 
Comprehensive Treatise, Vol. 3, Gene Sequence Expression, Academic Press, NY, pp. 

20 563-608, 1980). 

Once the vector or nucleic acid molecule containing the construct(s) has been 
prepared for expression, the DNA constructs) may be introduced into an appropriate host 
cell by any of a variety of suitable means, Le. 9 transformation, transfection, conjugation, 
protoplast fusion, electroporation, particle gun technology, calcium phosphate- 

25 precipitation, direct microinjection, and the like. After the introduction of the vector, 
recipient cells are grown in a selective medium, which selects for the growth of vector- 
containing cells. Expression of the cloned gene(s) results in the production of a kinase of 
the invention, or fragments thereof. This can take place in the transformed cells as such, 
or following the induction of these cells to differentiate (for example, by administration of 

30 bromodeoxyuracil to neuroblastoma cells or the like). A variety of incubation conditions 
can be used to form the peptide of the present invention. The most preferred conditions 
are those which mimic physiological conditions. 
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IV. The Proteins of the Invention 

A variety of methodologies known in the art can be utilized to obtain the 
polypeptides of the present invention. The polypeptides may be purified from tissues or 
cells that naturally produce the polypeptides. Alternatively, the above-described isolated 
5 nucleic acid fragments could be used to express the kinases of the invention in any 

organism. The samples of the present invention include cells, protein extracts or 
membrane extracts of cells, or biological fluids. The samples will vary based on the assay 
format, the detection method, and the nature of the tissues, cells or extracts used as the 
sample. 

10 Any eukaryotic organism can be used as a source for the polypeptides of the 

invention, as long as the source organism naturally contains such polypeptides. As used 
herein, "source organism" refers to the original organism from which the amino acid 
sequence of the subunit is derived, regardless of the organism the subunit is expressed in 
and ultimately isolated from. 

1 5 One skilled in the art can readily follow known methods for isolating proteins in 

order to obtain the polypeptides free of natural contaminants. These include, but are not 
limited to: size-exclusion chromatography, HPLC, ion-exchange chromatography, and 
immuno-affinity chromatography. 

Further, the polypeptides of the invention include the full-length polypeptides that 

20 can be identified from the full-length or partial sequences encoded by SEQ ID NO: 1 22, 
SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, 
SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, 
SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, 
SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, 

25 SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, 
SEQ ID NO:148, SEQ ID NO:149, SEQ ED NO:150, SEQ ID NO:151, SEQ ID NO:152, 
SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, 
SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, 
SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, 

30 SEQ ID NO: 168, SEQ ID NO: 169, SEQ ID NO: 170, SEQ ED NO: 171, SEQ ID NO: 172, 
SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, 
SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO: 181, SEQ ID NO:182, 
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SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, 
SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID N0:191, SEQ ID NO:199, 
SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID 1*0:197, 
SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, 
5 SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, 
SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID N0:21 1, SEQ ID NO:212, 
SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, 
SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, 
SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, 

10 SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, 
SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, 
SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID 
NO:242 (Figure 1). In addition, the polypeptides of the invention include the domains of 
these polypeptides, including, but not limited to, the N-terminal, kinase/catalytic, and C- 

1 5 terminal domains. 

The characteristics of the protein kinase nucleic acid sequences of the invention are 
provided in Table 1. The protein kinases fall into 10 known groups: AGC, CAMK, CKI, 
CMGC, dsPK, EIFK, LIMK, MLK, STE and TK. In addition, there are a significant 
number of protein kinases that do not belong to any of the known groups, and therefore 

20 presumably define new protein kinase groups. 

Additional characteristics are shown in, inter alia, the tables, namely Table 1, 
Table 2, Table 3 and Table 4, provided below. 

V. Antibodies. Hvbridomas. Methods of Use and Kits for Detection of Protein 

25 Kinases 

The present invention relates to an antibody having binding affinity to a kinase of 
the invention. The polypeptide may have an amino acid sequence selected from the group 
consisting of those set forth in SEQ ID NO:122, SEQ ID NO: 123, SEQ ID NO: 124, SEQ 
ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ 

30 ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ 
ID NO:135, SEQ ID NO:136, SEQ ED NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ 
ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ 
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ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ 
ID NO:150, SEQ ID NO.151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ 
ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ 
ID NO:160, SEQ ID N0:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ 
5 ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ 
ID NO:170, SEQ ID N0:171, SEQ ID NO:172, SEQ ID NO.T73, SEQ ID NO:174, SEQ 
ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ 
ED NO: 180, SEQ ID NO:181, SEQ ID NO: 182, SEQ ID NO: 183, SEQ ID NO: 184, SEQ 
ID N0:1 85, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ 

10 ID NO:190, SEQ ID N0:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ 
ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ 
ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ 
ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ 
ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ 

15 ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ 
ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ 
ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ 
ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ 
ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ 

20 ID NO:240, SEQ ID NO:24 1 , and SEQ ID NO:242, or a functional derivative thereof, or 

at least 9 contiguous amino acids thereof (preferably, at least 20, 30, 35, or 40 or more 
contiguous amino acids thereof). Alternatively, the antibody may bind to a part of the 
polypeptide not provided in the sequences above, but that is present in the full-length 
sequence of the polypeptide and that is easily obtained using methods standard in the art. 

25 Further, the antibody may bind specifically to particular domains of one or more of the 
kinases of the invention, including, but not limited to, the N-terminal, kinase/catalytic, or 
C-terminal domains. 

The present invention also relates to an antibody having specific binding affinity to 
a kinase or kinase domain of the invention. Such an antibody may be isolated by 
30 comparing its binding affinity to a kinase of the invention with its binding affinity to other 
polypeptides. Those that bind selectively to a kinase of the invention would be chosen for 
use in methods requiring a distinction between a kinase of the invention and other 
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polypeptides. Such methods could include, but should not be limited to, the analysis of 
altered kinase expression in tissue containing other polypeptides. 

The kinases of the present invention can be used in a variety of procedures and 
methods, such as for the generation of antibodies, for use in identifying pharmaceutical 
5 compositions, and for studying DNA/protein interaction. 

The kinases of the present invention can be used to produce antibodies or 
hybridomas. One skilled in the art will recognize that if an antibody is desired, such a 
peptide could be generated as described herein and used as an immunogen. The antibodies 
of the present invention include monoclonal and polyclonal antibodies, as well fragments 

10 of these antibodies, and humanized forms. Humanized forms of the antibodies of the 

present invention may be generated using one of the procedures known in the art such as 
chimerization or CDR grafting. 

The present invention also relates to a hybridoma that produces the above- 
described monoclonal antibody, or binding fragment thereof. A hybridoma is an 

1 S immortalized cell line that is capable of secreting a specific monoclonal antibody. 

In general, techniques for preparing monoclonal antibodies and hybridomas are 
well known in the art (Campbell, Monoclonal Antibody Technology: Laboratory 
Techniques in Biochemistry and Molecular Biology," Elsevier Science Publishers, 
Amsterdam, The Netherlands, 1984; St. Groth et al, J. Immunol. Methods 35:1-21, 1980). 

20 Any animal (mouse, rabbit, and the like) which is known to produce antibodies can be 
immunized with the selected polypeptide. Methods for immunization are well known in 
the art. Such methods include subcutaneous or intraperitoneal injection of the 
polypeptide. One skilled in the art will recognize that the amount of polypeptide used for 
immunization will vary based on the animal that is immunized, the antigenicity of the 

25 polypeptide and the site of injection. 

The polypeptide may be modified or administered in an adjuvant in order to 
increase the peptide antigenicity. Methods of increasing the antigenicity of a polypeptide 
are well known in the art. Such procedures include coupling the antigen with a 
heterologous protein (such as globulin or fJ-galactosidase) or through the inclusion of an 

30 adjuvant during immunization. 
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For monoclonal antibodies, spleen cells from the immunized animals are removed, 
fused with myeloma cells, such as SP2/0-Agl4 myeloma cells, and allowed to become 
monoclonal antibody producing hybridoma cells. Any one of a number of methods well 
known in the art can be used to identify the hybridoma cell that produces an antibody with 
5 the desired characteristics. These include screening the hybridomas with an ELISA assay, 
western blot analysis, or radioimmunoassay (Lutz et al 9 Exp. Cell Res. 175:109-124, 
1988). Hybridomas secreting the desired antibodies are cloned and the class and subclass 
are determined using procedures known in the art (Campbell, "Monoclonal Antibody 
Technology: Laboratory Techniques in Biochemistry and Molecular Biology**, supra, 
10 1984). 

For polyclonal antibodies, antibody-containing antisera is isolated from the 
immunized animal and is screened for the presence of antibodies with the desired 
specificity using one of the above-described procedures. The above-described antibodies 
may be detectably labeled. Antibodies can be detectably labeled through the use of 

15 radioisotopes, affinity labels (such as biotin, avidin, and the like), enzymatic labels (such 
as horse radish peroxidase, alkaline phosphatase, and the like) fluorescent labels (such as 
FITC or rhodamine, and the like), paramagnetic atoms, and the like. Procedures for 
accomplishing such labeling are well-known in the art, for example, see Stemberger et a/., 
J. Histochem. Cytochem. 18:315, 1970; Bayer e/ al y Meth. Enzym. 62:308-, 1979; Engval 

20 et a/., Immunol. 109:129-, 1972; Goding, J. Immunol. Meth. 13:215-, 1976. The labeled 
antibodies of the present invention can be used for in vitro, in vivo, and in situ assays to 
identify cells or tissues that express a specific peptide. 

The above-described antibodies may also be immobilized on a solid support. 
Examples of such solid supports include plastics such as polycarbonate, complex 

25 carbohydrates such as agarose and sepharose, acrylic resins and such as polyacrylamide 

and latex beads. Techniques for coupling antibodies to such solid supports are well known 
in the art (Weir et al. 9 "Handbook of Experimental Immunology" 4th Ed., Blackwell 
Scientific Publications, Oxford, England, Chapter 10, 1986; Jacoby et ai, Meth. Enzym. 
34, Academic Press, N.Y., 1974). The immobilized antibodies of the present invention 

30 can be used for in vitro, in vivo, and in situ assays as well as in immunochromotography. 
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Furthermore, one skilled in the art can readily adapt currently available procedures, 
as well as the techniques, methods and kits disclosed herein with regard to antibodies, to 
generate peptides capable of binding to a specific peptide sequence in order to generate 
rationally designed antipeptide peptides (Hurby et al y "Application of Synthetic Peptides: 
Antisense Peptides", In Synthetic Peptides, A User's Guide, W.H. Freeman, NY, pp. 289- 
307, 1992; Kaspczak et al 9 Biochemistry 28:9230-9238, 1989). 

Anti-peptide peptides can be generated by replacing the basic amino acid residues 
found in the peptide sequences of the kinases of the invention with acidic residues, while 
maintaining hydrophobic and uncharged polar groups. For example, lysine, arginine, 
and/or histidine residues are replaced with aspartic acid or glutamic acid and glutamic acid 
residues are replaced by lysine, arginine or histidine. 

The present invention also encompasses a method of detecting a kinase 
polypeptide in a sample, comprising: (a) contacting the sample with an above-described 
antibody, under conditions such that immunocomplexes form, and (b) detecting the 
presence of said antibody bound to the polypeptide. In detail, the methods comprise 
incubating a test sample with one or more of the antibodies of the present invention and 
assaying whether the antibody binds to the test sample. Altered levels of a kinase of the 
invention in a sample as compared to normal levels may indicate disease. 

Conditions for incubating an antibody with a test sample vary. Incubation 
conditions depend on the format employed in the assay, the detection methods employed, 
and the type and nature of the antibody used in the assay. One skilled in the art will 
recognize that any one of the commonly available immunological assay formats (such as 
radioimmunoassays, enzyme-linked immunosorbent assays, diffusion based Ouchterlony, 
or rocket immunofluorescent assays) can readily be adapted to employ the antibodies of 
the present invention. Examples of such assays can be found in Chard ("An Introduction 
to Radioimmunoassay and Related Techniques" Elsevier Science Publishers, Amsterdam, 
The Netherlands, 1986), Bullock et al ('Techniques in Immunocytochemistry," Academic 
Press, Orlando, FL Vol. 1, 1982; Vol. 2, 1983; Vol. 3, 1985), Tijssen ("Practice and 
Theory of Enzyme Immunoassays: Laboratory Techniques in Biochemistry and Molecular 
Biology," Elsevier Science Publishers, Amsterdam, The Netherlands, 1985). 
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The immunological assay test samples of the present invention include cells, 
protein or membrane extracts of cells, or biological fluids such as blood, serum, plasma, or 
urine. The test samples used in the above-described method will vary based on the assay 
format, nature of the detection method and the tissues, cells or extracts used as the sample 
5 to be assayed. Methods for preparing protein extracts or membrane extracts of cells are 
well known in the art and can be readily be adapted in order to obtain a sample which is 
testable with the system utilized. 

A kit contains all the necessary reagents to carry out the previously described 
methods of detection. The kit may comprise: (i) a first container means containing an 
10 above-described antibody, and (ii) second container means containing a conjugate 
comprising a binding partner of the antibody and a label. In another preferred 
embodiment, the kit further comprises one or more other containers comprising one or 
more of the following: wash reagents and reagents capable of detecting the presence of 
bound antibodies. 

15 Examples of detection reagents include, but are not limited to, labeled secondary 

antibodies, or in the alternative, if the primary antibody is labeled, the chromophoric, 
enzymatic, or antibody binding reagents that are capable of reacting with the labeled 
antibody. The compartmentalized kit may be as described above for nucleic acid probe 
kits. One skilled in the art will readily recognize that the antibodies described in the 

20 present invention can readily be incorporated into one of the established kit formats that 
are well known in the art. 

VI. Isolation of Compounds That Interact With Protein Kinases 

The present invention also relates to a method of detecting a compound capable of 
binding to a protein kinase of the invention, comprising incubating the compound with a 
25 kinase of the invention and detecting the presence of the compound bound to the kinase. 

The compound may be present within a complex mixture, for example, serum, body fluid, 
or cell extracts. 

The present invention also relates to a method of detecting an agonist or antagonist 
of kinase activity or kinase binding partner activity comprising incubating cells that 
30 produce a kinase of the invention in the presence of a compound and detecting changes in 
the level of kinase activity or kinase binding partner activity. The compounds thus 
identified would produce a change in activity indicative of the presence of the compound. 
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The compound may be present within a complex mixture, for example, serum, body fluid, 
or cell extracts. Once the compound is identified it can be isolated using techniques well 
known in the art. 

The present invention also encompasses a method of agonizing (stimulating) or 
5 antagonizing kinase associated activity in a mammal comprising administering to said 
mammal an agonist or antagonist to a kinase of the invention in an amount sufficient to 
effect said agonism or antagonism. A method of treating diseases in a mammal with an 
agonist or antagonist of kinase activity comprising administering the agonist or antagonist 
to a mammal in an amount sufficient to agonize or antagonize kinase associated functions 

1 0 is also encompassed in the present application. 

In an effort to discover novel treatments for diseases, biomedical researchers and 
chemists have designed, synthesized, and tested molecules that inhibit the function of 
protein kinases. Some small organic molecules form a class of compounds that modulate 
the function of protein kinases. Examples of molecules that have been reported to inhibit 

15 the function of protein kinases include, but are not limited to, bis monocyclic, bicyclic or 

heterocyclic aryl compounds (PCT WO 92/20642, published November 26, 1992 by 
Maguire et al), vinylene-azaindole derivatives (PCT WO 94/14808, published July 7, 
1994 by Ballinari et al\ l-cyclopropyl-4-pyridyl-quinolones (U.S. Patent No. 5,330,992), 
styryl compounds (U.S. Patent No. 5,217,999), styryl-substituted pyridyl compounds (U.S. 

20 Patent No. 5,302,606), certain quinazoline derivatives (EP Application No. 0 566 266 Al), 
seleoindoles and selenides (PCT WO 94/03427, published February 17, 1994 by Denny et 
a/.), tricyclic polyhydroxylic compounds (PCT WO 92/21660, published December 10, 
1 992 by Dow), and benzylphosphonic acid compounds (PCT WO 91/1 5495, published 
October 17, 1991 by Dow etal). 

25 Compounds that can traverse cell membranes and are resistant to acid hydrolysis 

are potentially advantageous as therapeutics as they can become highly bioavailable after 
being administered orally to patients. However, many of these protein kinase inhibitors 
only weakly inhibit the function of protein kinases. In addition, many inhibit a variety of 
protein kinases and will cause multiple side-effects as therapeutics for diseases. 

30 Some indolinone compounds, however, form classes of acid resistant and 

membrane permeable organic molecules. WO 96/22976 (published August 1, 1996 by 
Ballinari et al) describes hydrosoluble indolinone compounds that harbor tetralin, 
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naphthalene, quinoline, and indole substituents fused to the oxindole ring. These bicyclic 
substituents are in turn substituted with polar moieties including hydroxylated alkyl, 
phosphate, and ether moieties. U.S. Patent Application Serial Nos. 08/702,232, filed 
August 23, 1996, entitled 4t Indolinone Combinatorial Libraries and Related Products and 
5 Methods for the Treatment of Disease" by Tang et al (Lyon & Lyon Docket No. 22 1/1 87) 
and 08/485,323, filed June 7, 1995, entitled "Benzylidene-Z-Indoline Compounds for the 
Treatment of Disease" by Tang et al (Lyon & Lyon Docket No. 223/298) and 
International Patent Publication WO 96/22976, published August 1, 1996 by Ballinari et 
al, all of which are incorporated herein by reference in their entirety, including any 

10 drawings, describe indolinone chemical libraries of indolinone compounds harboring other 
bicyclic moieties as well as monocyclic moieties fused to the oxindole ring. Applications 
08/702,232, filed August 23, 1996, entitled "Indolinone Combinatorial Libraries and 
Related Products and Methods for the Treatment of Disease" by Tang et al (Lyon & Lyon 
Docket No. 221/187), 08/485,323, filed June 7, 1995, entitled "Benzylidene-Z-Indoline 

15 Compounds for the Treatment of Disease" by Tang et al (Lyon & Lyon Docket No. 

223/298), and WO 96/22976, published August 1, 1996 by Ballinari et al teach methods 
of indolinone synthesis, methods of testing the biological activity of indolinone 
compounds in cells, and inhibition patterns of indolinone derivatives. 

Other examples of substances capable of modulating kinase activity include, but 

20 are not limited to, tyrphostins, quinazolines, quinoxo lines, and quinolines. The 

quinazolines, tyrphostins, quinolines, and quinoxolines referred to above include well 
known compounds such as those described in the literature. For example, representative 
publications describing quinazolines include Barker et al, EPO Publication No. 0 520 722 
Al ; Jones et al y U.S. Patent No.4,447,608; Kabbe et al, U.S. Patent No. 4,757,072; Kaul 

25 and Vougioukas, U.S. Patent No. 5, 3 1 6,553; Kreighbaum and Comer, U.S. Patent No. 
4,343,940; Pegg and Wardleworth, EPO Publication No. 0 562 734 Al ; Barker et al, 
Proc. of Am. Assoc. for Cancer Research 32:327 (1991); Bertino, J.R., Cancer Research 
3:293-304 (1979); Bertino, J.R., Cancer Research 9(2 part l):293-304 (1979); Curtin et 
al, Br. J. Cancer 53:361-368 (1986); Femandes et al, Cancer Research 43:1 1 17-1 123 

30 (1983); Ferris et al J. Org. Chem. 44(2): 173- 178; Fry et al, Science 265:1093-1095 

(1994); Jackman et al, Cancer Research 51:5579-5586 (1981); Jones et al J. Med. Chem. 
29(6):1 1 14-1 118; Lee and Skibo, Biochemistry 26(23):7355-7362 (1987); Lemus et al, L 
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Org. Chem. 54:3511-3518 (1989); Ley and Seng, Synthesis 1975:415-522 (1975); 
Maxwell et aL, Magnetic Resonance in Medicine 17:189-196 (1991); Mini et a/., Cancer 
Research 45:325-330 (1985); Phillips and Castle, J. Heterocyclic Chem. 17(19):1489-1596 
(1980); Reece et aL, Cancer Research 47(1 1):2996-2999 (1977); Soulier et aL, Cancer 
5 Immunol and Immunother. 23:A65 (1986); Sikora et aL, Cancer Letters 23:289-295 

(1984); Sikora et aL, Analytical Biochem. 172:344-355 (1988); all of which are 
incorporated herein by reference in their entirety, including any drawings. 

Quinoxaline is described in Kaul and Vougioukas, U.S. Patent No. 5,316,553, 
incorporated herein by reference in its entirety, including any drawings. 

10 Quinolines are described in Dolle et aL, J. Med. Chem. 37:2627-2629 (1 994); 

MaGuire, J. Med. Chem. 37:2129-2131 (1994); Burke et aL, J. Med. Chem. 36:425-432 
(1993); and Burke et aL BioOrganic Med. Chem. Letters 2:1771-1774 (1992), all of which 
are incorporated by reference in their entirety, including any drawings. 

Tyrphostins are described in Allen et aL , Clin. Exp. Immunol. 91:141-156(1 993); 

15 Anafi et aL. Blood 82:12:3524-3529 (1993): Baker etaL. J. Cell Sci. 102:543-555 (1992); 
Bilder et aL, Amer. Physiol. Soc. pp. 6363-6143:C721-C730 (1991); Brunton et aL, 
Proceedings of Amer. Assoc. Cancer Rsch. 33:558 (1992); Bryckaert et aL, Experimental 
Cell Research 199:255-261 (1992); Dong et aL, J. Leukocyte Biology 53:53-60 (1993); 
Dong et aL, J. Immunol. 151(5):27 17-2724 (1993); Gazit et aL, J. Med. Chem. 32:2344- 

20 2352 (1989); Gazit et aL, " J. Med. Chem. 36:3556-3564 (1993); Kaur et aL, Anti-Cancer 
Drugs 5:213-222 (1994); Kaur et aL, King et aL, Biochem. J. 275:413-418 (1991); Kuo et 
aL, Cancer Letters 74:197-202 (1993); Levitzki, A., TheFASEBJ. 6:3275-3282 (1992); 
Lyall et aL, J. Biol. Chem. 264:14503-14509 (1989); Peterson et aL, The Prostate 22:335- 
345 (1993); Pillemer et aL, Int. J. Cancer 50:80-85 (1992); Posner et aL, Molecular 

25 Pharmacology 45:673-683 (1993); Rendu et aL, Biol. Pharmacology 44(5):881-888 
(1992); Sauro and Thomas, Life Sciences 53:371-376 (1993); Sauro and Thomas, JL 
Pharm. and Experimental Therapeutics 267(3):1 19-1 125 (1993); Wolbring et aL, J. Biol. 
Chem. 269(36):22470-22472 (1994); and Yoneda et aL, Cancer Research 51 :4430-4435 
(1991); all of which are incorporated herein by reference in their entirety, including any 

30 drawings. 
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Other compounds that could be used as modulators include oxindolinones such as 
those described in U.S. patent application Serial No. 08/702,232 filed August 23, 1996, 
incorporated herein by reference in its entirety, including any drawings. 
VII. Biological Significance, Applications and Clinical Relevance of Novel Protein 

Kinases 

For each protein kinase in this application, we provide a classification of the 
protein class and family to which it belongs, a summary of non-cataltyic protein motifs, a 
profile of its expression in several hundred tissue and cell sources, and a chromosomal 
location. This information can be used to suggest potential function, regulation or 
therapeutic utility for each of the proteins. 

The kinase classification and protein domains often reflect pathways, cellular roles, 
or mechanisms of up- or down-stream regulation. Also disease-relevant genes often occur 
in families of related genes. For example if one member of a kinase family functions as an 
oncogene, a tumor suppressor, or has been found to be disrupted in an immune, 
neurologic, cardiovascular, or metabolic disorder, frequently other family members may 
play a related role. 

The expression analysis organizes kinases into groups that are transcriptionally 
upregulated in tumors and those that are more restricted to specific tumor types such as 
melanoma or prostate. This analysis also identifies genes that are regulated in a cell cycle 
dependent manner, and are therefore likely to be involved in maintaining cell cycle 
checkpoints, entry, progression, or exit from mitosis, oversee DNA repair, or are involved 
in cell proliferation and genome stability. Expression data also can identify genes 
expressed in endothelial sources or other tissues that suggest a role in angiogenesis, 
thereby implicating them as targets for control of diseases that have an angiogenic 
component, such as cancer, endometriosis, retinopathy and macular degeneration, and 
various ischemic or vascular pathologies. A proteins' role in cell survival can also be 
suggested based on restricted expression in cells subjected to external stress such as 
oxidative damage, hypoxia, drugs such as cisplatinum, or irradiation. Metastases- 
associated genes can be implicated when expression is restricted to invading regions of a 
tumor, or is only seen in local or distant metastases compared to the primary tumor, or 
when a gene is upregulated during cell culture models of invasion, migration, or motility. 
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Chromosomal location can identify candidate targets for a tumor amplicon or a 
tumor-suppressor locus. Summaries of prevelant tumor amplicons are available in the 
literature, and can identify tumor types to experimentally be confirmed to contain 
amplified copies of a kinase gene which localizes to an adjacent region. 
S Based on these criteria several kinases immediately stand out as being of potential 

therapeutic relevance. The protein kinases can be divided into the following disease- 
relevant categories (nucleotide Seq ED #s in parentheses): 

Tumor associated: Mok (SEQ ID NO:NO:57), EPK2, AA3 16804 (SEQ ID 
NO:l 1), AA435956 (SEQ ID NO:NO:48), AA278842 (SEQ ID NO:88), AA599286 (SEQ 
10 ID NO:89), AA826850 (SEQ ID NO:3), HRI (SEQ ID NO:73), MLK4 AA232253 (SEQ 
ID NO:82), AA883975 SGK 235 (SEQ ID NO:95), AA31 1714 (SEQ ID NO: 101), 
MPSK1 (SEQ ID NO:l 10), R19609 (Seq ID1 1 1), AA383293 (SEQ ID NO:26). 

Prostate-specific: AA234451 (SEQ ID NO:47), TSK4 (SEQ ID NO:93), RUM 
(SEQ ID NO:84), KIAA0965 (SEQ ID NO:8). 
15 Oncogenic or proliferation associated: KIAA0781 (SEQ ID NO:38), AA789239 

(SEQ ID NO:52), CCRK (SEQ ID NO:54), CLK4 (SEQ ID NO:55), H85389 (SEQ ID 
NO:97). 

Neuronal restricted: CAMKKB (SEQ ID NO:66) 

Hematopoietic expressed: PTK9L (SEQ ID NO:22), DRAK2 (SEQ ID NO:29), 
20 AI025291 (SEQ ID NO:94) 

Angiogenic or endothelial expressed: DRAK1 (SEQ ID NO:31), MAK-V (SEQ 
ID NO:40), TRAD (SEQ ID NO:44), MOK (SEQ ID NO:57), AA08847 (SEQ ID NO:78), 
HGP_66444466 (SEQ ID NO:79), RSK4 (SEQ ID NO:16). 

Cell cycle regulated: AA454060 (SEQ ID NO:45), KIAA0999 (Mitotic - SEQ ID 
25 NO:32), AA579641 (Mitotic - SEQ ID NO:60), AA305176 (Mitotic - SEQ ID NO:6), 
AA018361 (SI phase - SEQ ID NO:100). 
Vin. Transgenic Animals 

A variety of methods are available for the production of transgenic animals 
associated with this invention. DNA can be injected into the pronucleus of a fertilized egg 
30 before fusion of the male and female pronuclei, or injected into the nucleus of an 

embryonic cell (e.g., the nucleus of a two-cell embryo) following the initiation of cell 
division (Brinster et al y Proc. Nat. Acad. Sci. USA 82: 4438-4442, 1985). Embryos can 
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be infected with viruses, especially retroviruses, modified to carry inorganic-ion receptor 
nucleotide sequences of the invention. 

Pluripotent stem cells derived from the inner cell mass of the embryo and 
stabilized in culture can be manipulated in culture to incorporate nucleotide sequences of 
5 the invention. A transgenic animal can be produced from such cells through implantation 
into a blastocyst that is implanted into a foster mother and allowed to come to term. 
Animals suitable for transgenic experiments can be obtained from standard commercial 
sources such as Charles River (Wilmington, MA), Taconic (Germantown, NY), Harlan 
Sprague Dawley (Indianapolis, IN), etc. 

10 The procedures for manipulation of the rodent embryo and for microinjection of 

DNA into the pronucleus of the zygote are well known to those of ordinary skill in the art 
(Hogan et aL, supra). Microinjection procedures for fish, amphibian eggs and birds are 
detailed in Houdebine and Chourrout (Experientia 47: 897-905, 1991). Other procedures 
for introduction of DNA into tissues of animals are described in U.S. Patent No., 

15 4,945,050 (Sanford et aL, July 30, 1990). 

By way of example only, to prepare a transgenic mouse, female mice are induced 
to superovulate. Females are placed with males, and the mated females are sacrificed by 
C0 2 asphyxiation or cervical dislocation and embryos are recovered from excised 
oviducts. Surrounding cumulus cells are removed. Pronuclear embryos are then washed 

20 and stored until the time of injection. Randomly cycling adult female mice are paired with 
vasectomized males. Recipient females are mated at the same time as donor females. 
Embryos then are transferred surgically. The procedure for generating transgenic rats is 
similar to that of mice (Hammer et aL, Cell 63:1099-1 1 12, 1990). 

Methods for the culturing of embryonic stem (ES) cells and the subsequent 

25 production of transgenic animals by the introduction of DNA into ES cells using methods 
such as electroporation, calcium phosphate/DNA precipitation and direct injection also are 
well known to those of ordinary skill in the art (Teratocarcinomas and Embryonic Stem 
Cells, A Practical Approach, EJ. Robertson, ed., IRL Press, 1987). 

In cases involving random gene integration, a clone containing the sequence(s) of 

30 the invention is co-transfected with a gene encoding resistance. Alternatively, the gene 
encoding neomycin resistance is physically linked to the sequence(s) of the invention. 
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Transfection and isolation of desired clones are carried out by any one of several methods 
well known to those of ordinary skill in the art (E.J. Robertson, supra). 

DNA molecules introduced into ES cells can also be integrated into the 
chromosome through the process of homologous recombination (Capecchi, Science 244: 
1288-1292, 1989). Methods for positive selection of the recombination event rieo 
resistance) and dual positive-negative selection (Le. y neo resistance and gancyclovir 
resistance) and the subsequent identification of the desired clones by PCR have been 
described by Capecchi, supra and Joyner et al (Nature 338: 153-156, 1989), the teachings 
of which are incorporated herein in their entirety including any drawings. The final phase 
of the procedure is to inject targeted ES cells into blastocysts and to transfer the 
blastocysts into pseudopregnant females. The resulting chimeric animals are bred and the 
offspring are analyzed by Southern blotting to identify individuals that carry the transgene. 
Procedures for the production of non-rodent mammals and other animals have been 
discussed by others (Houdebine and Chourrout, supra; Puisel et al., Science 244:1281- 
1288, 1989; and Simms et al, Bio/Technology 6:179-183, 1988). 

Thus, the invention provides transgenic, nonhuman mammals containing a 
transgene encoding a kinase of the invention or a gene effecting the expression of the 
kinase. Such transgenic nonhuman mammals are particularly useful as an in vivo test 
system for studying the effects of introduction of a kinase, or regulating the expression of 
a kinase (i.e., through the introduction of additional genes, antisense nucleic acids, or 
ribozymes). 

A 'transgenic animal" is an animal having cells that contain DNA which has been 
artificially inserted into a cell, which DNA becomes part of the genome of the animal 
which develops from that cell. Preferred transgenic animals are primates, mice, rats, 
cows, pigs, horses, goats, sheep, dogs and cats. The transgenic DNA may encode human 
STE20-related kinases. Native expression in an animal may be reduced by providing an 
amount of anti-sense RNA or DNA effective to reduce expression of the receptor. 

DC. Gene Therapy 

Protein kinases of the invention, or their genetic sequences will also be useful in 
gene therapy (reviewed in Miller, Nature 357:455-460, 1992). Miller states that advances 
have resulted in practical approaches to human gene therapy that have demonstrated 



WO 00/73469 



101 



PCT/US00/14S42 



positive initial results. The basic science of gene therapy is described in Mulligan 
(Science 260:926-931, 1993). 

In one preferred embodiment, an expression vector containing protein kinase 
coding sequence is inserted into cells, the cells are grown in vitro, and then are infused in 
5 large numbers into patients. In another preferred embodiment, a DNA segment containing 
a promoter of choice (for example a strong promoter) is transferred into cells containing 
an endogenous gene encoding kinases of the invention in such a manner that the promoter 
segment enhances expression of the endogenous kinase gene (for example, the promoter 
segment is transferred to the cell such that it becomes directly linked to the endogenous 

10 kinase gene). 

The gene therapy may involve the use of an adenovirus containing kinase cDNA 
targeted to a tumor, systemic kinase increase by implantation of engineered cells, injection 
with kinase-encoding virus, or injection of naked kinase DNA into appropriate tissues. 
Target cell populations may be modified by introducing altered forms of one or 

15 more components of the protein complexes in order to modulate the activity of such 

complexes. For example, by reducing or inhibiting a complex component activity within 
target cells, an abnormal signal transduction event(s) leading to a condition may be 
decreased, inhibited, or reversed. Deletion or missense mutants of a component, that 
retain the ability to interact with other components of the protein complexes but cannot 

20 function in signal transduction may be used to inhibit an abnormal, deleterious signal 

transduction event. 

Expression vectors derived from viruses such as retroviruses, vaccinia virus, 
adenovirus, adeno-associated virus, herpes viruses, several RNA viruses, or bovine 
papilloma virus, may be used for delivery of nucleotide sequences {e.g., cDNA) encoding 

25 recombinant kinase of the invention protein into the targeted cell population (e.g., tumor 
cells). Methods which are well known to those skilled in the ait can be used to construct 
recombinant viral vectors containing coding sequences (Maniatis et al, Molecular 
Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory, N.Y., 1989; Ausubel et 
al, Current Protocols in Molecular Biology, Greene Publishing Associates and Wiley 

30 Interscience, N.Y., 1989). Alternatively, recombinant nucleic acid molecules encoding 
protein sequences can be used as naked DNA or in a reconstituted system e.g., liposomes 
or other lipid systems for delivery to target cells {e.g., Feigner et al, Nature 337:387-8, 
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1989). Several other methods for the direct transfer of plasmid DNA into cells exist for 
use in human gene therapy and involve targeting the DNA to receptors on cells by 
complexing the plasmid DNA to proteins (Miller, supra). 

In its simplest form, gene transfer can be performed by simply injecting minute 
5 amounts of DNA into the nucleus of a cell, through a process of microinjection (Capecchi, 
Cell 22:479-88, 1980). Once recombinant genes are introduced into a cell, they can be 
recognized by the cell's normal mechanisms for transcription and translation, and a gene 
product will be expressed. Other methods have also been attempted for introducing DNA 
into larger numbers of cells. These methods include: transfection, wherein DNA is 

10 precipitated with CaP0 4 and taken into cells by pinocytosis (Chen et a/., Mol. Cell Biol. 
7:2745-52, 1987); electroporation, wherein cells are exposed to large voltage pulses to 
introduce holes into the membrane (Chu et al. y Nucleic Acids Res. 15:131 1-26, 1987); 
lipofection/liposome fusion, wherein DNA is packaged into lipophilic vesicles which fuse 
with a target cell (Feigner et ai y Proc. Natl. Acad. Sci. USA. 84:7413-7417, 1987); and 

15 particle bombardment using DNA bound to small projectiles (Y ang et ai , Proc. Natl. 

Acad. Sci. 87:9568-9572, 1990). Another method for introducing DNA into cells is to 
couple the DNA to chemically modified proteins. 

It has also been shown that adenovirus proteins are capable of destabilizing 
endosomes and enhancing the uptake of DNA into cells. The admixture of adenovirus to 

20 solutions containing DNA complexes, or the binding of DNA to polylysine covalently 

attached to adenovirus using protein crosslinking agents substantially improves the uptake 
and expression of the recombinant gene (Curiel et aL, Am. J. Respir. Cell. Mol. Biol., 
6:247-52, 1992). 

As used herein "gene transfer" means the process of introducing a foreign nucleic 
25 acid molecule into a cell. Gene transfer is commonly performed to enable the expression 
of a particular product encoded by the gene. The product may include a protein, 
polypeptide, anti-sense DNA or RNA, or enzymatically active RNA. Gene transfer can be 
performed in cultured cells or by direct administration into animals. Generally gene 
transfer involves the process of nucleic acid contact with a target cell by non-specific or 
30 receptor mediated interactions, uptake of nucleic acid into the cell through the membrane 
or by endocytosis, and release of nucleic acid into the cytoplasm from the plasma 
membrane or endosome. Expression may require, in addition, movement of the nucleic 
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acid into the nucleus of the cell and binding to appropriate nuclear factors for 
transcription. 

As used herein "gene therapy" is a form of gene transfer and is included within the 
definition of gene transfer as used herein and specifically refers to gene transfer to express 
5 a therapeutic product from a cell in vivo or in vitro. Gene transfer can be performed ex 
vivo on cells which are then transplanted into a patient, or can be performed by direct 
administration of the nucleic acid or nucleic acid-protein complex into the patient. 

In another preferred embodiment, a vector having nucleic acid sequences encoding 
a protein kinase polypeptide of the invention is provided in which the nucleic acid 
10 sequence is expressed only in specific tissue. Methods of achieving tissue-specific gene 
expression are set forth in International Publication No. WO 93/09236, filed November 3, 
1992 and published May 13, 1993. 

In all of the preceding vectors set forth above, a further aspect of the invention is 
that the nucleic acid sequence contained in the vector may include additions, deletions or 
15 modifications to some or all of the sequence of the nucleic acid, as defined above. 

In another preferred embodiment, a method of gene replacement is set forth. 
"Gene replacement" as used herein means supplying a nucleic acid sequence which is 
capable of being expressed in vivo in an animal and thereby providing or augmenting the 
function of an endogenous gene that is missing or defective in the animal. 
20 X. Administration of Substances 

Methods of determining the dosages of compounds to be administered to a patient 
and modes of administering compounds to an organism are disclosed in U.S. Application 
Serial No. 08/702,282, filed August 23, 1996 and International patent publication number 
WO 96/22976, published August 1 1996, both of which are incorporated herein by 
25 reference in their entirety, including any drawings, figures, or tables. Those skilled in the 
art will appreciate that such descriptions are applicable to the present invention and can be 
easily adapted to it. 

The proper dosage depends on various factors such as the type of disease being 
treated, the particular composition being used, and the size and physiological condition of 
30 the patient. Therapeutically effective doses for the compounds described herein can be 
estimated initially from cell culture and animal models. For example, a dose can be 
formulated in animal models to achieve a circulating concentration range that initially 
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takes into account the IC50 as determined in cell culture assays. The animal model data 
can be used to more accurately determine useful doses in humans. 

Plasma half-life and biodistribution of the drug and metabolites in the plasma, 
tumors, and major organs can be also be determined to facilitate the selection of drugs 
5 most appropriate to inhibit a disorder. Such measurements can be carried out. For 

example, HPLC analysis can be performed on the plasma of animals treated with the drug 
and the location of radiolabeled compounds can be determined using detection methods 
such as X-ray, CAT scan, and MRI. Compounds that show potent inhibitory activity in 
the screening assays, but have poor pharmacokinetic characteristics, can be optimized by 

10 altering the chemical structure and retesting. In this regard, compounds displaying good 
pharmacokinetic characteristics can be used as a model. 

Toxicity studies can also be carried out by measuring the blood cell composition. 
For example, toxicity studies can be carried out in a suitable animal model as follows: 1) 
the compound is administered to mice (an untreated control mouse should also be used); 

IS 2) blood samples are periodically obtained via the tail vein from one mouse in each 
treatment group; and 3) the samples are analyzed for red and white blood cell counts, 
blood cell composition, and the percent of lymphocytes versus polymorphonuclear cells. 
A comparison of results for each dosing regime with the controls indicates if toxicity is 
present. 

20 At the termination of each toxicity study, further studies can be carried out by 

sacrificing the animals (preferably, in accordance with the American Veterinary Medical 
Association guidelines Report of the American Veterinary Medical Assoc. Panel on 
Euthanasia, Journal of American Veterinary Medical Assoc., 202:229-249 1993). 
Representative animals from each treatment group can then be examined by gross 

25 necropsy for immediate evidence of metastasis, unusual illness, or toxicity. Gross 

abnormalities in tissue are noted, and tissues are examined histologically. Compounds 
causing a reduction in body weight or blood components are less preferred, as are 
compounds having an adverse effect on major organs. In general, the greater the adverse 
effect the less preferred the compound. 
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For the treatment of cancers the expected daily dose of a hydrophobic 
pharmaceutical agent is between 1 to 500 mg/day, preferably 1 to 250 mg/day, and most 
preferably 1 to 50 mg/day. Drugs can be delivered less frequently provided plasma levels 
of the active moiety are sufficient to maintain therapeutic effectiveness. 

Plasma levels should reflect the potency of the drug. Generally, the more potent the 
compound the lower the plasma levels necessary to achieve efficacy. 

EXAMPLES 

The examples below are not limiting and are merely representative of various 
aspects and features of the present invention. The examples below demonstrate the 
isolation and characterization of the protein kinases of the invention. 

EXAMPLE 1: Isolation of cDNA clones Encoding Novel Mammalian Protein Kinases 
Materials and Methods Identification from cDNA databases and isolation of clones 
encoding novel protein kinases 

Novel kinases were identified from the public EST databases using a Hidden 
Markov model, abbreviated HMM (Krogh, A., Brown, M., Mian, I. S., Sjolander, K., and 
Haussler, D. 1994. Hidden Markov models in computational biology: Applications to 
protein modeling. 7. Mol Biol, 235:1501-1531). The model was built with 70 
mammalian and yeast kinase catalytic domain sequences. These sequences were chosen 
from a comprehensive collection of kinases such that no two sequences had more than 
50% sequence identity. ESTs were translated in six open reading frames and were 
searched against the model. ESTs that had a score of at least 10 against the HMM were 
then masked for repetitive sequences and vectors and were clustered using MSA. The 
resulting contigs were searched against known kinases to identify EST clones that encode 
novel kinases. 

Approximately 40% of the ESTs encoding potentially novel kinases did not 
correspond to the correct EST upon sequence analysis. Most of these discrepancies were 
resolved by ordering additional clones, however, 14 remained unavailable. These 14 ESTs 
were amplified from a variety of single-stranded cDNA sources with primers derived from 
the corresponding EST entry as shown on Table 5. The PCR product was subcloned into a 
bluescript vector, digested to confirm the presence of a correct size insert and sequenced. 
Full sequencing of EST and PCR was carried out using a cycle sequencing Big-dye kit 
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with AmpliTaq DNA Polymerase, FS (ABI, Foster City, CA). Sequencing reaction 
products were run on an ABI Prism 377 DNA Sequencer. 

Table 5: Primers used to clone PCR products corresponding to novel kinases 





ID# 


ID# 


Parent 


5' primer 


3' primer 


sp 


na 


aa 


Sequence 


Sequence* 


| Sequence* 


H 


33 


153 


2R22-5-1 1 


GAGATCGRNTTYAARGA 
RTTYGA 


TGTCACNCCNAGNSWCCAN 
AYRTT 


M 


81 


200 


5R57J0_2_ 
mTESK2_m 


GCTGCTGGACAGTGACT 
TGTATTT 


GAAAGCAAAGCCTTCACAC 
CTT 


H 


67 


187 


5R69J7_2_h 


CTCTCACCTCAGGAACT 
GG 


GCTTGCGGATCTTCTCA 


H 


46 


166 


SGK309J1 


GACATCCTGCCGGCCAA 
CTACG 


CGGCCCTGGAGCTGCATCA 
CTA 


M 


67 


228 


5R72_16_2_h 


TGCGCGACACCATTGAC 
CAG 


CTCAGGGCTTACATACAGA 
G 


H 


45 


165 


5R72_8_2_h 


AAAGGAGAACTACATTT 
TGAAAAT 


CTTC ATC ATCTCT AATA CAT 
TGGTTGG 


H 


41 


161 


Z36720 


CAAATTAAGATCATTGA 
CTTTGGG 


GGAAACAAAGTCCTTGGCC 
TC 


H 


115 


234 


AL031652- 
Pak6 


GTGGACATCTGGTCCCT 
CG 


GTAGGTCCTTCACTCTTGG 
AG 



• degenerate oligonucleotide residue designation: 
N=A,C,G otT 



R= A or G 
Y=CorT 
S = CorG 
W=AorT 

Full-length sequence extension of protein kinases using cDNA and genomic databases 

Extension of partial cDNA sequences to encompass the full-length open-reading 
frame was carried out by iterative blastn searching of the cDNA databases listed in Table 
6. All blastn searches were conducted using a blosum62 matrix, a penalty for a nucleotide 
mismatch of -3 and reward for a nucleotide match of 1. The gapped blast algortihm is 
described in: (Altschul, Stephen F., Thomas L. Madden, Alejandro A. Schaffer, Jinghui 
Zhang, Zheng Zhang, Webb Miller, and David J. Lipman (1997), "Gapped BLAST and 
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PSI-BLAST: a new generation of protein database search programs", Nucleic Acids Res. 
25:3389-3402). 

Table 6. Databases used for cDNA-based sequence extensions 



Database 


Database Date 


LifeGold templates 


Feb 2000 


LifeGold compseqs 


Feb 2000 


LifeGold compseqs 


Mar 2000 


LifeGold compseqs 


Apr 2000 


LifeGold fl 


Feb 2000 


LifeGold flft 


Apr 2000 


NCBI human Ests 


May 2000 


NCBI murine Ests 


May 2000 


NCBI nonredundant 


May 2000 



Extension of partial cDNA sequences to encompass the full-length open-reading 
frame was also carried out by iterative searches of genomic databases. Three methods 
were used. The first method made use of the Smith- Waterman algorithm to carry out 
protein-protein searches of the closest homologue or orthologue to the partial kinase. The 
target databases consisted of Genescan and open-reading frame (ORF) predictions of all 
human genomic sequence derived from the human genome project (HGP) as well as from 
Celera. The complete set of genomic databases searched is shown in Table 7 below. 
Genomic sequences encoding potential extensions were further assessed by blastp analysis 
against the NCBI nonredundant to confirm the novelty of the hit. The extending genomic 
sequences were incorporated into the cDNA sequence after removal of potential introns 
using the Seqman program from DNAStar. The default parameters used for Smith- 
Waterman searches were as shown next. Matrix: blosum 62; gap-opening penalty: 12; gap 
extension penalty: 2. Genescan predictions were made using the Genescan program as 
detailed in (Chris Burge and Sam Karlin "Prediction of Complete Gene Structures in 
Human Genomic DNA", JMB (1997) 268(1 ):78-94). ORF predictions from genomic 
DNA were made using a standard 6-frame translation. 
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The second method for genomic sequence-based extensions made use of tBlastn 
searches of the homologue or orthologue to the partial kinase against the cDNA databases 
listed in Table 7. The recognition of significant hits in these databases made possible to 
identify bridging partial cDNA clones. The iterative application of the two methods made 
possible the assemblage of the virtual full-length sequence for a large number of the 
kinases presented in this application. All tblastn searches were conducted using a 
blosum62 matrix, a penalty for a nucleotide mismatch of -3 and reward for a nucleotide 
match of 1. 

The last method for defining cDNA extensions from genomic sequence used 
iterative searches of genomic databases through the Genescan program to predict exon 
splicing and the Genewise program (http://www.sanger.ac.uk/Software/Wise2/ ) to predict 
potential ORFs based on homology to the closest orthologue/homologue. 
Table 7. Databases used for genomic-based sequence extensions 



Database 


Number of entries 


Database Date 


Cetera v. 1-5 . 


5,306,158 


Jan 19/00 


Cetera v. 6-10 


4,209,980 


Mar 24/00 


Cetera v. 11-14 


7,222,425 


Apr 24/00 


Cetera v. 15 


243,044 


May 14/00 


HGP all Genescan 


25,885 


Apr 04/00 


HGP;Pbase0 


4,944 


May 04/00 


HGP; Phase 1 


28,478 


May 05/00 


HGP; Phase 2 


1,508 


May 04/00 


HGP; Phase 3 


9,971 


May 05/00 



Virtual Extensions 

Human AA826850 (SEQ ID NO: 3, SEQ ID NO:124) 
Blastn analysis of the partial AA826850 sequence revealed an extension to 
encompass the complete ORF in the Incyte EST 238299.1. A frame-shift correction at 
position 595 of this EST (marked by X in NA sequence) generated an uninterrupted ORF. 
Human AA960957 (SEQ ID NO: 4, SEQ ID NO: 125) 
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Since the initial filing of this application, the partial AA960957 sequence appeared 
in the public database as the full-length gene for a protein kinase encoded by a gene that 
maps adjacent to the eve (AJ250839) (ellis-van creveld syndrome and weyers acrodental 
dysostosis) gene from 4pl6.1. 
5 Human 5R79-46-1 Ji (SEQ ID NO: 5, SEQ ID NO: 126) 

Blastn analysis of the partial 5R79-46-1 sequence revealed an extension to 
encompass the complete ORF in the Incyte EST 463894.6. Since the initial filing of this 
application, the full-length virtual 5R79-46-1 appeared in the public database as the full- 
length gene for the TANK-binding kinase (TBK1) (Pomerantz,J.L. and Baltimore,D. 
10 (1999) EMBO J. 18 (23), 6694-6704). TBK1 participates in NF-kB activation through the 
formation of a signaling complex with TRAF2 and TANK. 

Human AA305176 (SEQ ID NO: 6, SEQ ID NO: 127) 

Blastn analysis of the partial AA305176 sequence revealed an extension to 
encompass the complete ORF in the Incyte EST 220937.1. 
15 Human AA256100 (SEQ ID NO: 8, SEQ ID NO:129) 

Blastn analysis of the partial AA256100 sequence revealed an extension to 
encompass the complete ORF through the assembly of three partial clones: Incyte EST 
480815.6, KIAA0965 (BAA76809) and AA256100. 

Human AA210825 (SEQ ID NO: 9, SEQ ID NO: 130) 
20 Blastn analysis of the partial AA21 0825 sequence revealed an extension to 

encompass the nearly complete ORF through the assembly of three partial clones: Incyte 
EST 01472 1 .7, and the NCBI EST' s AW01 1 58 and AA2 1 0825. An insertion of two "N V 
at positions 1915 and 1916 generated an uninterrupted ORF. Blastx analysis indicated the 
possibility of a start Met in the range of 400-450 nucleotides (i.e. compared to the closest 
25 homolog, human PKCmu (CAA53384.1). However, no Met was found in this region; 
rather ORF ends in an in-frame stop proceeded by the sequence 

"RGLLAPGDPPCPPPNP AP ATPPS SRLPTELFSNFCDS". It is possible that part of the 
sequence covered by nucleotide positions 1-400 derived from AW01 158 comes from an 
intron, explaining the absence of a start Met. 
30 Human AA127299 (SEQ ID NO:10, SEQ ID NO:131) 

No entries in the database extended this sequence. The 1684 bp insert of this EST 
contains a 1369 bp intron at the 3' end. Blastx and SW analysis of the 315 bp coding 
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region revealed homology to the extracatalytic C2 domain of PKC. This EST, may or may 
not encode a kinase. 

Human AA3 16804 (SEQ ID NO:ll, SEQ ID NO: 132) 

Since the initial filing of this application, the partial AA3 16804 sequence appeared 
5 in the public database as the full-length gene for the PKC family protein kinase EPK2 or 
PKCnu(AB015982). 

Human H19102 (SEQ ID NO:14, SEQ ID NO:135) 

Genewise and Genescan analyses of the partial H19102 sequence revealed an 
extension from the HGP phase 3 contig 3810672 to encompass the complete catalytic 

10 domain of this EST. Blastn analysis against the non-redundant database revealed that this 
gene is found in the cosmid AC005726 from chromosome 17. H19102 may encode a dual 
catalytic kinase given the homology to S6 kinase. Analysis of genomic sequence upstream 
of the 5' end of HI 91 02 revealed a non-kinase gene oriented in the same polarity as 
H19102 suggestive of the start Met for H19102 being close to the 5* end of the H19102 

1 5 sequence. From this analysis it is deduced that the second catalytic domain of H 1 9 1 02, if 

present, is most likely located within the 47334-185,215 bp region of the genomic 
sequence of AC005726. 

Human AA476563 (SEQ ID NO:15, SEQ ID NO:136) 

Since the initial filing of this application, the partial AA476563 sequence appeared 
20 in the public database as the full-length gene for the protein kinase RPS6KC1 

(NMJH2424) (Zhang, H. et al Genomics (1999) 61, 314-318), which is an S6 kinase 
mapping to 12ql2-ql3.1. 

Human AA626690 (SEQ ID NO:16, SEQ ID NO:137) 

Since the initial filing of this application, the partial AA626690 sequence appeared 
25 in the public database as the full-length gene for the protein kinase RPS6KA6 (API 84965) 
(YntemaJl.G et al (1999) Genomics 62, 332-343), an S6 kinase commonly deleted in 
patients with complex X-linked (Xq21.1 ) mental retardation. 
Human AI215680 (SEQ ID NO: 17, SEQ ID NO:138) 

Since the initial filing of this application, the partial AI2 15680 sequence appeared 
30 in the public database as the full-length gene encoding a hypothetical protein (AAD30182) 
from the locus AC006530.4 from chromosome 14. 

Human AA887783 (SEQ ID NO:21, SEQ ID NO:142) 
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Blastn analysis of the partial AA887783 sequence revealed an extension to 
encompass the nearly complete ORF through the assembly of three partial clones: Incyte 
415390R6 and the NCBI EST' s AA887783 and N94726. Since the initial filing of this 
application, the nearly full-length virtual AA887783 sequence appeared in the public 
database as the full-length gene encoding SGK3 (AF1 69035), a serum- and 
glucocorticoid-induced protein kinase (Kobayashi,T. et al (1999) Biochemical J. 344, 189- 
197. 

Human R47805 (SEQ ID NO:22, SEQ ED NO:143) 

A cDNA clone encoding the full-length ORF of R47805 was isolated using 
R47805 as a screening probe. A full-length form for R47805 has also appeared in the 
public database as 

PTK9L (NM_007284), an A6-related protein kinase. 

Human H60215 (SEQ ID NO:23, SEQ ID NO:144) 

Blastn analysis of the partial H60215 sequence revealed an extension to encompass 
the complete ORF in the public EST AI275726. This was confirmed through the full insert 
sequencing of this EST (2,310 bp) which corresponds to the sequence under SEQ ID 
NO: 144. 

A different stop codon was predicted for AI275726 compared to H6021 5 due to a 
single nucleotide insertion at position 1586 in AJ275726. Evidence for the extra nucleotide 
comes from EST AJ191922. 

SGK324_h orthologue of W30246_m (SEQ ID NO:24 , SEQ ID NO: 145) 

Blastn, blastx and Smith- Waterman analyses of genomic databases revealed an 
extension to encompass the complete ORF corresponding to the human orthologue of 
murine W30246. Exons predicted from the following sequences were used for contig 
construction: Celera 17000189645083, 17000057549105 and 11000501939981; 
Incytel42404.1,HGPJ7249119, Incyte 71 96489H1, Celera 11000501939981, 
17000028165594; Incyte 72491 19_3, Celera 17000035772368, 1 1000502081575 and 
17000140274329. The latter Celera sequence provides the N-terminus. 

Human AA383293 (SEQ ID NO:26, SEQ ID NO: 147) 

Blastn, blastx and Smith- Waterman analyses of genomic databases revealed an 
extension to encompass the complete ORF corresponding for AA383293. Exons predicted 
from the following sequences were used for contig construction: (numbers in parenthesis 
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refer to the aa sequence of the closest homolog (RU2S, NP 057440) used for the Smith- 
Waterman query): N-term from Incyte 6010175_2 (14-97), Incyte 6981981 (134-184) 
7596749 (186-232) Celera 17000020789545 (243-301) CAB75619.1 (310-341)-(56-145 
DCX homology) 6010175_2 , Celera 17000030058129 (241-262 DCX homology). 
Human AA021445 (SEQ ID NO:32, SEQ ID NO:152) 
Blastn analysis revealed an extension to encompass the nearly complete ORF 
corresponding for AA021445. Contig reconstruction was as follows: nucleotides 1-802 
from KIAA0999 (AB0232 1 6); nucleotides 803-432 1 from full-insert sequence of 
AA021445. A pairwise alignment between the AA021445 and KIAA0999 revealed three 
inserts in the extracatalytic C-terminus of 48, 48 and 161 aminoacids. In addition, both 
AA021445 and KIAA0999 have 15 copies of a CAG repeat. Trinucleotide repeats are 
often found in genes that linked to neurodegenerative diseases. 
Human 2R22-55-1 (SEQ ID NO:33, SEQ ID NO: 153) 
Blastn analysis revealed an extension in the Incyte EST clone 321074.1 to 
encompass the complete ORF corresponding to 2R22-55- 1 . 

Human orthologue of AA544838_m (SEQ ID NO:36, SEQ ID NO:156) 
tBlastn analysis identified the partial human KIAA0135 (U79240) clone as the 
human orthologue of murine AA544838. Blastn revealed an extension KIAA0135_h 
(U79240) to encompass the complete ORF. The full ORF was reconstructed from 
Incyte406786.5, KFZp430051 andKIAA0135 (U79240). 

Human orthologue of AI785735_m (SEQ ID NO:38, SEQ ID NO: 158) 
tBlastn analysis identified the partial human KIAA0781 (AB018324) clone as the 
human orthologue of murine AI785735. Blastn revealed an extension KIAA0135_h 
(U79240) to encompass the complete ORF. The full ORF was reconstructed from Incyte 
986123.37 KIAA0781 (AB018324). 

Human AA207220 (SEQ ID NO: 39, SEQ ID NO:159) 
Blastn analysis revealed an extension to encompass the nearly complete ORF 
corresponding for AA021445. The lull ORF was reconstructed from Incyte 402740.1 and 
AA207220. Frame corrections: deletion of 441 and 595 over Inc402740.1 seq based on 
blastx to keep frame open; two n insertions 940, 941 over AA207220 to keep frame open. 
Human AA426580 (SEQ ID NO:40, SEQ ID NO: 160) 
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Since the initial filing of this application, the partial AA426580 sequence appeared 
in the public database as the full-length gene encoding MAK-V (AJ271722) from 
chromosome 21q22.1. 

Human 5R79-54-1 (SEQ ID NO: 41, SEQ ID NO:161) 
5 Genewise and Genescan analyses of the partial 5R79-54-1 sequence revealed an 

extension from genomic sequence to encode the full ORF for 5R79-54-1 . 

Human orthologue of AA542015_m (SEQ ID NO: 42, SEQ ID NO:162) 

tBlastn analysis identified KIAA1297 (AB037718). Blastn extended the 
KIAA1297 sequence to provide the C-terminus through the Incyte 224074.1 EST. The 
10 partial ORF consists of a dual catalytic domain flanked by 6 Ig domains and 2 fibronectin 
repeats. Based on homology to the bt drosophila protein (AAF59316.1), the human form 
of AA542015 is expected to be missing 16 Ig domains. 

Human R19772 (SEQ ID NO:44, SEQ ID NO:164) 

The full-length ORF for R19772 was isolated by screening a cDNA library using a 
15 probe derived from R19772. Since the initial filing of this application, the R19772 

sequence appeared in the public database as the full-length gene encoding Trio (Duet) 
(AB01 1422). CDNA library screening revealed multiple isoforms for this gene which are 
summarized in the Table below. 

20 Table 8. Isofonns for Rl 9772 



Kestrl Name 


Kestrl 
AA Acc# 


Isoform 
type 


Source 


Description* 


Trad (Duet) 


R19772 


B 


Skeletal 
muscle 


Deletion ofKat 124 










Deletion ofQat616 










Substitution of E for G at 
762 






C 


Skeletal 
muscle 


Deletion of K at 124 










Deletion ofQat 616 










Substitution of E for G at 
762 
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Deletion of 32 aa (160-191) 






D 


Lung tumor 


Deletion ofQ at 61 6 










Deletion of 32 aa (160-191) 






E 


Lung tumor 


Deletion ofQ at 616 










Deletion of 32 aa (160-191) 



* reference amino acid position are with respect to sequence of Trad (AB01 1422) 



Human AA435956 (SEQ ID NO:48, SEQ ID NO: 168) 
5 Blastn analysis revealed an extension to encompass the nearly complete catalytic 

region of AA435956. 5' end sequence extension was provided by genomic locus 
AC007242.3_h (range 44880-43801). Based on blastx analysis, the extended sequence 
encodes is full-length at the C-terminus. 

Human AA397553 (SEQ ID NO: 51, SEQ ID NO:171) 
10 Since the initial filing of this application, the partial AA397553 sequence appeared 

in the public database as the full-length gene encoding CRK7 (AF227198), a novel CDC2- 
related protein kinase that colocalizes with interchromatin granule clusters. 

Human AA789239 (SEQ ID NO: 52, SEQ ID NO: 172) 

Since the initial filing of this application, the partial AA789239 sequence appeared 
15 in the public database as the full-length gene encoding NKIAMRE (AF1 30372), a novel 

kinase deleted in human leukemia. 

Human AA631990 (SEQ ID NO:55, SEQ ID NO:175) 
Blastn analysis revealed an extension to encompass the full-length ORF for 
AA631990. The fiill ORF was reconstructed from 253847.5 and AA631990 and 
20 AA207220. Frame corrections: delete 1 C at 1380, delete 2N*s at 2033/2034. 
Human AA557536 (SEQ ID NO:56, SEQ ID NO:176) 
Blastn analysis revealed an extension to encompass full-length ORF for 
AA557536. The full ORF was reconstructed from AA557536, celera 1 1000504061899 
and the Incyte 097089.1 EST. An 85bp intron was removed from AA557536. 
25 Human N341 32 (SEQ ID NO: 63, SEQ ID NO: 1 83) 

Full sequencing of EST N34132 (1.3 kb) confirmed that this cDNA encodes a 
novel NEK-subfamily kinase. Blast analysis against the EST database showed that four 
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EST sequences (AA283140, AA283140, AA28291 1 and N5301 1) extended the sequence 
of N34132 at the 3' end to form a 2.31 kb contig. Blast analysis of the new contig against 
the nonredunat public database showed that the N34132 extended contig overlapped 
(100% identity) over 228 bp at its 3' end with human KIAA0344 (AB002342), a 5, 787 bp 
5 cDNA encoding a 1246 aa polypeptide. The 5* 790 bp of the K1AA0344 cDNA (encoding 
the 58 N-terminal protein sequence) were found to be divergent with respect to the 
extended 2.32 kb N34132 contig. Evidence that the extended N34132 contig (2.3 Ikb) and 
KIAA0344 (AB002342) belong to the same gene is the following. First, blast analysis of 
the nucleotide sequences for N34132 and K1AA0344 against the NRN database confirmed 

10 that these cDNA's are transcribed from the same genomic locus defined by two 

overlapping BACs (AC004765 and AC004803) from chromosome 12pl3.3. Second, full 
sequence determination of a PCR fragment amplified from single-stranded cDNA 
confirmed the junction between the extended N34132 contig and KIAA0344_h 
(AB002342). The 462 PCR product was amplified with primers 

1 5 CTCCTCAACAGACAGTGCAG (5' primer) and GACATTCTACTACTCGGTCTC (3 ' 
primer) designed from the N34132 extended contig and KIAA0344 sequences, 
respectively. The region of N34132 containing the start Met was isolated by PCR from a 
testis cDNA library (Clontech). 

Human 5R69-17-2 (SEQ ID NO:67, SEQ ID NO: 187) 

20 The full-length ORF for 5R69- 1 7-2 was isolated by screening a cDNA library 

using a probe derived from 5R69-17-2. 

Human H8581 1 (SEQ ID NO:68, SEQ ID NO:188) 

Tblastn, Smith- Waterman and blastn analyses using cDNA databases revealed an 
extension to encompass full-length ORF for H8581 1 . The full ORF was reconstructed 
25 from Incyte ESTs 202971.8, 034583.3 and 034583.1 and public ESTs H8581 1 and 
AI570599. 

Human R43524 (SEQ ID NO:73, SEQ ID NO:192) 

Blastn analysis revealed an extension to encompass the complete catalytic region 
and the C-tenninus of R43524. Since the initial filing of this application, the partial 
30 R43524 sequence appeared in the public database as the full-length gene encoding the 
heme-regulated initiation factor 2-alpha kinase (HRI) (AF181071). 
Human AA088547 (SEQ ID NO:78, SEQ ID NO: 197) 
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Genewise and Genescan analyses of genomic databases revealed an extension to 
encompass the complete ORF for AA088547. 

Human orthologue of AA139478_m (SEQ ID NO:80, SEQ ID NO: 1 99) 
Tblastn identified the Incyte 21 1475.1 as the potential full-length human 
5 orthologue of murine AA139478 

Human AA232253 (SEQ ID NO:82, SEQ ID NO:201) 

The full-length ORF for AA232253 was isolated by screening a cDNA library 
using a probe derived from AA232253. Since the initial filing of this application, the 
AA232253 sequence appeared in the public database as the full-length gene encoding SLK 
10 (AB01 1422). SLK is a stress-regulated mixed lineage kinase-like protein that activation 
of Rac and induction of apoptosis. cDNA library screening revealed multiple isoforms for 
this gene which are summarized in the Table below. 

Table 9. Isoforms for AA232253 

15 



Kestrl 
Name 


Kestrl AA 
Acc# 


Isoform 
type 


Description* 


MLK4 


AA232253 


MLK4 


Substitution of C for W at 346 






MLK4B 


Different Cterm (332-800); seq in MLK4B is as 
shown in * 



* C-terminus specific to MLK4B 

IJLAARMSEESYFESKTEESNSAEMSCQITATSNGEGHGMNPSLQAMMLMGFGDI 
FSMNKAGAVMHSGMQINMQAKQNSS 
20 KTTSKRRGKKVNMALGFSDFDLSEGDDDDDDDGEEEDNDMDNSE 

Human H97685 (SEQ ID NO:84, SEQ ID NO:203) 
Blastn analysis revealed an extension to encompass the full-length ORF for 
H97685. The full ORF was reconstructed from Incyte 474824.1 and the public ESTs 
25 H97685andM62021. 

Human AI052250 (SEQ ID NO:87, SEQ ID NO:206) 
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Blastn analysis revealed an extension to encompass the full-length ORF for 
AI052250. The full ORF was reconstructed from Incyte 396868.1, the public partial 
cDNA FU10074 (minus intron) and the public ESTs and the public ESTs AI052250 and 
H97685, AI499220 and M62021. 
5 Human AA278842 (SEQ ID NO:88, SEQ ID NO:206) 

A nearly full-length cDNA (FL4F12) for AA278842 was isolated by screening a 
cDNA library using a probe derived from AA278842. A full-length virtual ORF was 
generated using FL4F12 and AA278842. 

Human AA599286 (SEQ ED NO:89, SEQ ID NO:208) 
10 Since the initial filing of this application, the partial AA599286 sequence appeared 

in the public database as a full-length ORF (AK000342). 

Human AA425725 (SEQ ID NO:90, SEQ ID NO:209) 

Since the initial filing of this application, the partial AA425725 sequence appeared 
in the public database as MSSK1, a serine kinase gene located from human chromosome 
15 Xq28. 

Human SGK022 orthologue of AA060026_m (SEQ ID NO:91, SEQ ID NO:210) 

Tblastn, Smith- Waterman and blastn analyses of cDNA and genomic databases 
databases revealed a potential human orthologue for murine AA060026. The full-length 
ORF for SGK022 was reconstructed from genomic locus AC022307. 
20 Human AA399669 (SEQ ID NO:93, SEQ ID NO:212) 

Blastn analysis revealed an extension to encompass the full-length ORF for 
AA399669. The full ORF was reconstructed as follows: sequence 1-1007 from 
AL136295.2; sequencel 008-23 19 from AA399669 and Incyte 428177.1. 

Human AA883975 (SEQ ID NO:95, SEQ ID NO:214) 
25 Genescan and Genewise analyses of the genomic databases revealed an extension 

for AA883975 to encompass the full-length ORF 

Human AA905446 (SEQ ID NO:96, SEQ ID NO:215) 

Tblastn, Smith-Waterman and blastn analyses of cDNA and genomic databases 
databases revealed an extension for AA905446 to encompass the full-length ORF. For the 
30 Smith-Waterman analysis murine STK22 ( NP 033462) was used as the closest 

orthologue. Contig formation: range 162133-163687 from HGP_h 6921333_9; removed 
intron (146-893) predicted from blastx analysis. 
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Human H29974 (SEQ ID NO: 97 SEQ ID NO:216) 

Blastn analysis revealed an extension to encompass a complete catalytic ORF for 
AA399669. The nearly full-length ORF was reconstructed using Incyte 213829.1 and 
H29974. 

5 Human AA21531 1 (SEQ ID NO:99, SEQ ID NO:218) 

Blastn analysis revealed an extension to encompass the full-length ORF for 
AA21531. The full ORF was reconstructed from Incyte 067584.1, 022456.1, AA21531 1 
and the reverse complement of CPG_043208. 

Human AA018361 (SEQ ID NOrlOO, SEQ ID NO:219) 
10 The full-length ORF for AA018361 was isolated by screening a cDNA library 

using a probe derived from AA01 8361 . This yielded clone Sug4-30. Clone Sug4-30, like 
multiple, independent cDNA clones contained a 181 bp intron. The existence of intron-less 
RNA's was confirmed by a PCR reaction that generated a product that upon sequence 
analysis skipped the intron region. The full-length virtual ORF for AA018361 was 
1 5 generated through a contig between AL1 1 7482 (seq 1-367) and the sequence for clone 
Sug4-30. 

Human orthologue of AA396601_m (SEQ ID NO:106, SEQ ID NO:225) 
tBlastn and Smith- Waterman analyses of genomic sequence revealed an extension 

to encompass the full catalytic region for the human orthologue of AA396601 . The ORF 
20 was reconstructed from Incyte 018653.9 (7261449H1, 6891740J1) and genomic sequence 

CPG_040010. 

Human orthologue of AA671275_m (SEQ ID NO:108, SEQ ID NO:227) 
Since the initial filing of this application, a potential human orthologue for murine 
AA671275 appeared in the public database as the full-length ORF for vaccinia related 
25 kinase 3 (BAA90769). 

Human H05721 (SEQ ID NO:l 1 1, SEQ ID NO:230) 

Genescan and Genewise analyses of genomic sequence revealed an extension to 
encompass the full-length ORF for H0572 1 . 

Human AI086865 (SEQ ID NO:l 12, SEQ ID NO:231) 
30 Genescan and Genewise analyses of genomic sequence revealed an extension to 

encompass the full-length ORF for AI086865. The full-length ORF was reconstructed 
from Celera 17000102901516, Incyte 243269.1 and public AL1377531 . 
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Human AA836348 (SEQ ID NO: 1 1 3, SEQ ID NO:232) 

Genescan and Genewise analyses of genomic sequence revealed an extension to 
encompass the lull-length ORF for AA836348. 

Human R86668 (SEQ ID NO:14, SEQ ID NO:233) 

The full-length ORF for R86668 was isolated by screening a cDNA library using a 
probe derived from R86668. Since the initial filing of this application, the R8668 sequence 
appeared in the public database as the full-length gene mitogen-activated protein kinase 
kinase kinase 6 (MAP3K6) (NM_00467). 

Human 2R41-9-4 (SEQ ID NO: 16, SEQ ID NO:235) 

The full-length virtual ORF for 2R41-9-4 was generated using genomic sequence 
to provide the Nterminus for the partial ORF predicted from clone 2R4 1-9-4 

Table 10. Sequences deleted from the provisional patent due to duplication with other 
genes in the patent 



Prov.SEQlDNO:(na) 


Prov. SEQ ID NO: (aa) 


160 


196 


213 


214 


215 


216 


122 


126 


119 


123 


148 


184 


4 


20 


7 


23 


205 


206 


14 


30 


15 


31 


35 


56 


42 


63 


51 


72 


44 


65 


77 


91 
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78 


92 


79 


93 


80 


94 


157 


193 



Results 

Table 1 documents the results from the analysis of the nucleic acid sequence data. 
From left to right the data presented is as follows. "Gene name" refers to the EST or PCR 
5 fragment that defined the novel kinase. "Species" refers to the organism the sequence was 
derived from. "ID#" refers to the nucleic acid and amino acid sequence ID number 
designation from this patent. "Kinase family "and "Kinase group" refers to the protein 
kinase classification defined by sequence homology and based on previously established 
phylogenetic analysis [Hardie, G. and Hanks S. The Protein Kinase Book, Academic Press 

10 (1995) and Hunter T. and Plowman, G. Trends in Biochemical Sciences (1977) 22:18-22 
and Plowman GJX et al (1999) Proc. Natl Acad. Sci. 96:13603-13610)]. "ORF Start", 
"ORF End", "ORF Length" refer to the open reading frame range and length as calculated 
by standard nucleic acid translation programs such as MapDraw (DNAStar). "DNA 
Repeats" refers to regions of low complexity sequence or repetitive elements such as Alu, 

15 LINE, SINE, and LTR sequences. The chromosomal location (CHR localization) for 37 
of the 1 10 novel protein kinases is shown on Table 1 (NA, not available). The methods 
for determining chromosomal position are outlined below, in Example 2. 

Table 2 documents the results from the analysis of the amino acid sequence data. 
From left to right the data presented is as follows. "Gene name" refers to the EST or PCR 

20 fragment that defined the novel kinase. "Species" refers to the organism the sequence was 
derived from. "ID#" refers to the nucleic acid and amino acid sequence ID number 
designation from this patent. "Kinase family "and "Kinase group" refers to the protein 
kinase classification defined by sequence homology and based on previously established 
phylogenetic analysis [Hardie, G. and Hanks S. The Protein Kinase Book, Academic Press 

25 (1995) and Hunter T. and Plowman, G. Trends in Biochemical Sciences (1977) 22:18-22 
and Plowman G.D. etal (1999) Proc. Natl. Acad. Sci. 96:13603-13610)]. "nraa Score", 
"ID match aa", "Identity", "Similar", "nraa Match Acc#", Description" refer to the data 
obtained using a Smith- Waterman search of the amino acid sequence against the non- 
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redundant protein database (Matrix: PamlOO; gap open/extension penalties 14/1). "Kinase 
Domain Start*', "Kinase Domain End", "Profile Start" and "Profile End" refer to data 
obtained using a Hidden-Markov Model to define catalytic range boundaries. The profile 
has a length of 261 amino acids, corresponding to the complete protein kinase catalytic 
5 domain. Proteins in which the profile recognizes a full length catalytic domain have a 
"Profile Start" of 1 and a "Profile End" of 261 . The boundaries of the catalytic domain 
within the overall protein are noted in the "Kinase Domain Start" and "Kinase Domain 
End" columns. 

10 The following abbreviations were used for kinases: 



ASK 


Anontosis sitmal-retnilatini? kinase 


CaMK 


Ca2+/calmodulin-dependent protein kinase 


CCRK 


Cell cycle-related kinase 


CDK 


Cyclin-dependent kinase 




r^ocpin IriTiJiQp 


DAPK 


Death-associated protein kinase 


DM 


myotonic dystrophy kinase 


Dyrk 


dual-specificity-tyrosine phosphorylating-regulated kinase 


GAK 


Cyclin G-associated kinase 


GRK 


G-protein coupled receptor 


GuC 


Guanylate cyclase 


HIPK 


Homeodomain-interacting protein 


IRAK 


Interleukin-1 receptor-associated kin 


MAPK 


Mitogen activated protein kinase 


MAST 


Micotubule-associated STK 


MLCK 


Myosin-light chain kinase 


MLK 


Mixed lineage kinase 


NIMA 


NimA-related protein kinase 


PKA 


cAMP-dependent protein kinase 


RSK 


Ribosomal protein S6 kinase 


RTK 


Receptor tyrosine kinase 
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SGK Serum and glucocorticoid-regulated kinase 
STK serine threonine kinase 
ULK UNC-5 1 -like kinase 

The following abbreviations were used for species 



14 

n 


Unmsn 
XlUllIflll 


AA 

1V1 


AAiititip 
jyiUiJLUC 


K 


P Q 4 


r V 


r UWipUA VII Ho 


Ml 


jvi. mci moauio iropnicuni 


cc 




TWA 


T^Vri-k crvr\Vi 1 1 q mplariAOQctpr 

i^rosopniia iiicidjiugcibici 


wo 


vyi y£*a oau»o 




^chiyo^accharomvces Dombe 


TP 


Tetrahvmena nvriformis 


PT 


Petunia inflata 


NC 


Neurospora crassa 


MSV 


Medicago sativa 


MSV 


Moloney murine sarcoma virus 


SA 


Squalus acanthi as 


CS 


Cucumis sativus 


GM 


Glycine max 


LL 


Lilium longiflorum 


TV 


Trichomonas vaginalis 


MP 


Mycoplasma pneumoniae 


DD 


Dictyostelium discoideum 


SC 


Saccharomyces cerevisiae 


MT 


Methanobacterium thermoautotrophicum 
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Domain and Motif Identification 

A Hidden Maikov model (HMM) (Krogh, A., Brown, M., Mian, I. S., Sjolander, 

K., and Haussler, D. (1994). Hidden Markov models in computational biology: 

Applications to protein modeling. J. Mol. Biol., 235:1501-1531) was used to identify, 
5 both catalytic and extracatalytic domains. Table 4 shows extra-catalytic domains that 

were identified using the HMM program. Other domains such as coiled-coil and pest 

motifs were identified as described next. 

Potential coiled-coil domains were identified using the COILS program 

(www.ch.embnet.org/software/COILS_form.htmI). The matrix used was MTIDK with 
10 windows of 14, 21 , 28 amino acids. Only regions scoring 0.5 or higher were considered to 

have potential coiled-coil domain region. 

Protein sequences containing potential pest motifs were identified using the 

program PESTfind (www.at.embnet.org/embnet/tools/bio/PESTfind/). PEST regions in 

proteins are by definition sequences that tend to be rich in proline, glutamic or aspartic 
15 acid, argininine and histidine; they have been associated with increased protein turnover 

rates (Rogers S. et al (1986) Science 234, 364-368. The algorithm defines PEST 

sequences as hydrophilic stretches of amino acids greater than or equal to 12 residues in 

length. Such regions contain at least one P, one E or D and one S or T. They are flanked 

by lysine (K), arginine (R) or histidine (H) residues, but positively charged residues are 
20 disallowed within the PEST sequence. PESTfind produces a score ranging form about -50 

to +50. By definition, a score above zero denotes a possible PEST region; a value greater 

than +5 defines a high probability that there is a PEST domain. 

Identification of potential coiled-coil domains and PEST domains in N34132 

Potential coiled-coil domains were identified in N34132 (SEQ ID NO:183) using 
25 the COILS program. Only regions scoring 0.5 or higher were considered to have potential 

coiled-coil domain region. The amino acid positions within N3423 1 scoring for potential 

coil-coil regions are shown below. 
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Table 1 1 coiled-coil domains predicted for N34132 



Coiled-coil Region 


Amino acid range 


Length (aa) 


1 


124-147 


24 


2 


437-451 


15 


3 


495-526 


32 


4 


1,723-1,749 


27 



Potential PEST domains were identified in N34132 using PESTfind, a value 
5 greater than +5 defines a high probability that there is a PEST domain. The amino acid 

positions within N34132 scoring for potential PEST regions are shown below. 



Table 12 Potential Pest domains identified in N34132 



PEST Region 


Score 


Amino acid range 


Amino Acid Length 


1 


+ 4.91 


54-95 


42 


2 


+11.4 


537-570 


34 


3 


+31.08 


1293-1304 


12 


4 


+10.15 


1543-1565 


23 


5 


+ 6.17 


1698-1732 


35 



10 EXAMPLE 2. Chromosomal Localization of Novel Mammalian Protein Kinases 

Materials and Methods 

Several sources were used to find information about the chromosomal localization 

of each of the genes described in this patent. First, the accession number for the nucleic 

acid sequence was used to query the Unigene database. The site containing the Unigene 
15 search engine is: ht^://www.ncbi.nlm.ruh.gov/UniGene/Hs.Home.html. Information on 

map position within the Unigene database is imported from several sources, including the 

Online Mendelian Inheritance in Man (OMIM, 

http://www.ncbi.nlm.nih.gov/Omim/searchomim.html), The Genome Database 
(http://gdb.infobiogen.fr/gdb/simpleSearch.html), and the Whitehead Institute human 
20 physical map (http://carbon.wi.mit.edu:8000/c^ 

For example, searching Unigene with W56561, an EST for a MAK-like kinase, the 
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following information is retrieved: Chr.14, D14S65-qTEL. The location of this gene on 
an "ideogram" of the cytogenetic map of chromosome 14 is also provided, showing that 
W56561 maps to the bottom of chromosome 14, between 14q31 and 14qTel. If Unigene 
has not mapped the EST, then the nucleic acid for the gene of interest is used as a query 
5 against databases, such as dbsts and htgs (described at 

http://www.ncbi.nlm.nih.gov/BLAST/blast_databases.html) containing sequences that 
have been mapped already. The nucleic acid sequence is searched using BLAST-2 at 
NCBI (http://www.ncbi.nlm.nih.gov/cgi-bin/BLAST/nph-newblast) and is used to query 
either dbsts or htgs. In addition to the Whitehead and GDB sites mentioned above, 

10 Stanford University maintains a useful site for chromosomal mapping from STS data 
(http://www-sbgc.stanfoni.e^ Matches in htgs are often 

resolved immediately because the genomic region hit is annotated in the htgs entry. If an 
exact match match is found (defined roughly as 99% identity over a region of about 100 
base pairs or longer, excluding any repetitive sequence), then the mapped position of the 

15 entry in the database is assigned to the original kinase query. Once a cytogenetic region 
has been identified by one of these approaches, disease association is established by 
searching OMIM (see above for URL) with the cytogenetic location. OMIM maintains a 
searchable catalog of cytogenetic map locations organized by disease. A thorough search 
of available literature for the cytogenetic region is alo made using Medline 

20 (http*7/www.ncbi.nlm.nih.gov/PubMed/medline.html). References for association of the 
mapped sites with chromosomal abnormalities found in human cancer can be found in: 
Knuutila, et al, Am J Pathol, 1998, 152:1 107-1 123. 

Results 

25 The chromosomal location for 37 of the 1 10 novel protein kinases is shown on 

Table 1. Three of the novel protein kinases were mapped to regions associated with 
cancer amplicons, as shown on this table. The regions were also cross-checked with the 
Mendelian Inheritance in Man database, which tracks genetic information for many human 
diseases, including cancer. References for association of the mapped sites with 

30 chromosomal abnormalities found in human cancer can be found in: Knuutila, et al., Am J 
Pathol, 1998, 152:1 107-1 123. Association of these mapped regions with other diseases is 
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documented in the Online Mendelian Inheritance in Man (OMIM) 
(http://www.ncbi.nlm.nih.gov/htbin-post/Omim). 

EXAMPLE 3: Generation of Specific Immunoreagents 
5 Materials and Methods 

Peptide sequences to extra-catalytic regions of novel kinases are chosen which are 
not homologous to other known kinases based on a Smith Waterman homology search 
against the non-redundant protein database and predicted to be antigenic based on the 
DNAStar Protean program. These peptides are conjugated to KLH using Glutaraldehyde. 
1 o Rabbits are immunized with the KLH-peptide conjugates by four injections three 

weeks apart. The rabbits are bled ten and fourteen days following the third injection and 
bled out ten days after the fourth. The serum is checked against the peptide by ELISA. 



Table 13. Peptides to be used as immunogens for raising antibodies 



Clone 
Name 


SEQID 
NO(aa) 


Peptide Sequence 


Amino Location 


AA8256850 


124 


KSRDNSRDSSQSEND 


339-353 






TEKLKRSQDLPREPLP 


372-386 






RGWRPYDEHS 


223-232 


5R79-46-1 


126 


FEGPRRNKEVMYK 


224-236 






KDDYNETVHKKTE 


451-463 






GTHPKDRNVEKLQ 


541-553 






EVSKYQEYTNELQET 


643-657 


AA256100 


129 


IDDTSNFDDFPESDI 


405-419 






TEPDYKSKDWVFL 


427-439 






EEKKLRPvSQHARKET 


61-75 


AA2 10825 


130 


SNKDTLPvKRHYWRLD 


507-521 






RHTTRKSSTTLRE 


488-500 






FQNNTTNRYYKEIPL 


528-542 






GKHRKTGRDVAVK 


668-680 






FPTKQESQLRNE 


687-698 
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AA3 16804 


132 


ESHVHQEPSKRIPS 


239-252 






HTKRKSSTMVKEGW 


409-422 






PSDLDVEKDEEAVK 


375-388 






SPGQGKDHKDLSTSI 


543-557 


R47805 


143 


EPVGRWDQDYDRAVL 


44-58 






KPKGPGGKRGHKRLI 


325-339 






PTDVAQLPSRVPRDA 


219-233 


AA234451 


167 


DPFDWEKTGNDGSLT 


293-307 






HPRPQEKDVWEE 


374-385 






RENTDEVFPDEQLSD 


340-354 






RSEITQPDRDIPLVR 


427-441 


AA460132 


180 


LKSYSTSSKKARPVL 


222-236 






KKLDEVRLRGRKRSM 


237-251 






ETEKTAQGLSNLAKT 


131-145 


N34132 


183 


SGRRRRPTKSKGSKS 


1848-1862 






PGTAPSKPPLTKAPV 


1474-1488 






VDSDTQPKAPGEDD 


1365-1378 






AHSLDKTSHSSTTGL 


1253-1267 


5R69-17-2 


187 


GTTREKTDRVKST 


178-190 






HSEAPELHGKIRSSN 


138-152 






DETVTPPQFSrV 


87-98 






QYDVKSEIYS 


204-213 


AA278842 


206 


TVDPEKSVRDQAFKA 


515-529 






DSSTADRWDDEDWGS 


637-651 






SVSEDPTQLEEVEKD 


539-553 


AA836348 


232 


NAPTKRPRSSTVTEA 


323-337 






LDSEEDYYTPQKVDV 


514-528 






GDKASYRQPKHVEKL 


409-423 
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EXAMPLE 4. Expression analysis of Novel Mammalian Protein Kinases 
GENE EXPRESSION ANALYSIS 
Tissue Arrays 

"cDNA libraries" derived from a variety of sources were immobilized onto nylon 
5 membranes and probed with 32P-labeled cDNA fragments derived from the gene(s) of 
interest. 

Total RNA or mRNA was used as template in a reverse transcription reaction to 
generate single-stranded cDNAs (ss cDNA) that were tagged with specific sequences at 
each end. An oligo dT primer containing a specific sequence (CDS: 

10 AAGC AGTGGT AACAACGC AG AGT ACT3 OVN (V=A,G,C N=A,G,C,T)) anneals at 
the polyA track at the 3' end of the mRNA and the reverse transcriptase (MMLV 
RnaseH-) transcribes the antisense strand until it reaches the end of the RNA strand when 
it adds additional C residues. If a primer (SMII: 
AAGCAGTGGTAACAACGCAGAGTACGCGGG or ML2G: 

15 AAGTGGCAACAGAGATAACGCGTACGCGGG) ending with 3 Gs is added, it anneals 
to the added Cs and the MMLV recognizes the rest of the primer sequence as template and 
continues transcription. As a result, the synthesized cDNAs contain specific sequence tags 
at both the 5' and the 3' end. When the 5' and the 3' ends are tagged with the same 
sequence (CDS and SMII) it is referred to as "symmetric." When the 5' end is tagged 

20 with a different sequence than the 3' end (CDS and ML2G) is referred to as "asymmetric" 
A double-stranded "cDNA library " is then generated by PCR amplification using the 
3'PCR and ML2 primers (3* PCR: AAGCAGTGGTAACAACGCAGAGT and ML2: 
AAGTGGCAACAGAGATAACGCGT) that anneal to the added sequence tags. 

The amplified "cDNA libraries" were manually arrayed onto nylon membranes 

25 with a 384 pin replicator. The DNA was denatured by alkali treatment, neutralized and 
cross-linked by UV light. The arrays were pre-hybridized with Express Hyb (Clontech) 
and hybridized with 32P labeled probes generated by random hexamer priming of cDNA 
fragments corresponding to the genes of interest. After washing, the blots were exposed to 
phosphorimaging cassettes and the intensity of the signal was quantified. The amount of 

30 the DNA on the arrays was also quantified by treating non-denatured or denatured arrays 
with Syber Green I or Syber Green II respectively (1 : 100,000 in 50mM Tris, pH8.0) for 2 
minutes. After washing with 50mM Tris, pH8.0, the fluorescent emission was detected 
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with a phosphorimager (Molecular Dynamics) and quantified. The amount of the arrayed 
DNA was used to normalize the hybridization signal and the corrected values are tabulated 
in Table 3. 

5 Results 

The results of the microarray expression analysis of the protein kinases presented 
in this application is shown in Table 3. Data presentation from left to right is as follows: 
'Tissue": tissue type of the cDNA; 'Tumor sym", indicates that the tissue is derived from 
a tumor, "sym" refers to the fact that the 5' and 3' primers used to make the sample are the 

10 same; "Normal Sym", indicates normal tissue was used to make the sample, with 

symmetric primers as described above; "Tumor lo", indicates that primary tumor tissue 
was used to make the cDNA; 'Tumor cells", indicates that these cDNA samples were 
made from cultured tumor cells; "Normal", indicates that these samples are derived from 
normal tissue or cell lines; "Endos", indicates that these samples are derived from 

15 endothelium-related tissue sources; "p53" refers to the status, mutant or wild-type, of the 
p53 gene in the source samples. Normalized expression values are presented for each 
gene referred to by its SEQ ID# on the subsequent columns. Genes represented in 
expression Table 3 are: SEQ ID NO:3 (AA826850), SEQ ID NO:5 (TBK1), SEQ ID NO:6 
(AA305176), SEQ ID NO:8 (AA256100), SEQ ID NO:9 (CAB43292), SEQ ID NO:l 1 

20 (EPK2), SEQ ID NO:12 (PKNbeta), SEQ ID NO:14 (H19102), SEQ ID NO:16 (RSK4), 
SEQ ID NO:17 (AAD30182), SEQ ID NO:20 (SGK2), SEQ ID NO:22 (PTK9L), SEQ ID 
NO:26 (AA383293), SEQ ID NO:29 (DRAK2), SEQ ID NO:31 (DRAK1), SEQ ID 
NO:032 (AA015726), SEQ ID NO:40 (MAK-V), SEQ ID NO:044 (TRAD), SEQ ID 
NO:044 (TRAD), SEQ ID NO:45 (AA454060), SEQ ID NO:47 (AA234451), SEQ ID 

25 NO:48 (AA436054), SEQ ID NO:49 (AA626859), SEQ ID NO:51 (KIAA0904), SEQ ID 
NO:52 (AA789239), SEQ ID NO:54 (CCRK), SEQ ID NO:55 (CLK4), SEQ ID NO:56 
(AA557536), SEQ ID NO:57 (W56561), SEQ ID NO:60 (AA579641), SEQ ID NO:63 
(NEK7), SEQ ID NO:66 (CAMKKB), SEQ ID NO:68 (HIPK2), SEQ ID NO:72 
(R19609), SEQ ID NO:73 (HRI), SEQ ID NO:78 (AA088547), SEQ ID NO:79 

30 (AA449542), SEQ ID NO:082a (MLK4), SEQ ID NO:82 (MLK4b), SEQ ID NO:84 
(RIP4), SEQ ID NO:88 (AA278842), SEQ ID NO:89 (AA195964), SEQ ID NO:90 
(MSSK1), SEQ ID NO:93 (TSK4), SEQ ID NO:94 (AI025291), SEQ ID NO:95 
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(AA948538), SEQ ID NO:96 (AA905446), SEQ ID NO:97 (H85389), SEQ ID NO: 100 
(AA018361), SEQ ID NO:101 (AA31 1714), SEQ ID NO:l 10 (AA452647), SEQ ID 
NO:l 1 1 (AA310219), SEQ ID NO:l 12 (AI086865), SEQ ID NO:l 14 (MEKK6), and SEQ 
IDNO:116(SuRTK106). 

5 

EXAMPLE 5. Kinase assays for Erie, JNK1 and p38 MAP kinases 

293T cells were transiently transfected with HA- p38 or co-transfected with Flag- 
tagged wt MLK4A, kinase-dead MLK4A, wild-type MLK4B or kinase-dead MLK4B 
using Lipofectamine 2000 (Lifetech). Cells were lysed 36 hr post-transfection. Cell 

10 lysates normalized to contain equivalent amounts of HA-p38 were immunoprecipitated 
with anti-HA antibody (Mab HA-1 1 , Babco). Immunoprecipitates were split in two 
portions, one portion was Western-blotted with anti- HA antibody and the other with a 
phospho-specific p38 antibody (Promega) to detect activated levels of p38. Activation of 
Erkl and Jnkl was measured similarly. (This example applies to AA232253 (SEQ ID 

15 NO:82,SEQIDNO:201).) 

Results : 

In transient assays wild-type MLK4A and MLK4B (but not kinase-inactive 
MLK4A(K45M) or MLK4B(K45M)) activate Erk, JNK1 and p38 MAP kinases. 
20 EXAMPLE 6. RAC1 guanine-exchange factor assay 

293T cells were transiently transfected with HA-Racl or co-transfected with Flag- 
tagged Duet C, Duet E, Dbl and HA-Tiam-1. Cells were lysed 36 hour post-transfection. 
Cell lysates normalized to contain equivalent amounts of Racl were affinity precipitated 
with immobilized GST-PBD (p21 -binding domain of Pak3). Bound proteins were 
25 Western blotted and probed with anti-HA antibody to detect levels of activated Rac 1 . 
((This example applies to Rl 99772 (Trad/Duet)(SEQ ID NO:44, SEQ ID NO: 164).) 



Results : 

Duet C and Duet E both act as guanine nucleotide exchange factors on Racl . 
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CONCLUSION 

One skilled in the art would readily appreciate that the present invention is well 
adapted to cany out the objects and obtain the ends and advantages mentioned, as well as 
5 those inherent therein. The molecular complexes and the methods, procedures, treatments, 
molecules, specific compounds described herein are presently representative of preferred 
embodiments are exemplary and are not intended as limitations on the scope of the 
invention. Changes therein and other uses will occur to those skilled in the art which are 
encompassed within the spirit of the invention are defined by the scope of the claims. 

10 It will be readily apparent to one skilled in the art that varying substitutions and 

modifications may be made to the invention disclosed herein without departing from the 
scope and spirit of the invention. 

All patents and publications mentioned in the specification are indicative of the 
levels of those skilled in the art to which the invention pertains. 

15 The invention illustratively described herein suitably may be practiced in the 

absence of any element or elements, limitation or limitations which is not specifically 
disclosed herein. Thus, for example, in each instance herein any of the terms 
"comprising", "consisting essentially of and "consisting of may be replaced with either 
of the other two terms. The terms and expressions which have been employed are used as 

20 terms of description and not of limitation, and there is no intention that in the use of such 
terms and expressions of excluding any equivalents of the features shown and described or 
portions thereof, but it is recognized that various modifications are possible within the 
scope of the invention claimed. 

In particular, although some formulations described herein have been identified by 

25 the excipients added to the formulations, the invention is meant to also cover the final 
formulation formed by the combination of these excipients. Specifically, the invention 
includes formulations in which one to all of the added excipients undergo a reaction 
during formulation and are no longer present in the final formulation, or are present in 
modified forms. 

30 In addition, where features or aspects of the invention are described in terms of 

Markush groups, those skilled in the art will recognize that the invention is also thereby 
described in terms of any individual member or subgroup of members of the Markush 
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group. For example, if X is described as selected from the group consisting of bromine, 
chlorine, and iodine, claims for X being bromine and claims for X being bromine and 
chlorine are fully described. 

Other embodiments are within the following claims. 



WO 00/73469 



133 



PCT/US00/14842 



What is claimed is: 

CLAIMS 

1 . An isolated, enriched, or purified nucleic acid molecule encoding a kinase 
polypeptide selected from the group consisting of SEQ ID NO: 122, SEQ ID NO: 123, SEQ 
5 ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID N0.127, SEQ ID NO: 128, SEQ 
ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ 
ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ED NO:138, SEQ 
ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ED NO:143, SEQ 
ED NO:144, SEQ ED NO:145, SEQ ED NO:146, SEQ ED NO:147, SEQ ED NO:148, SEQ 

10 ED NO:149, SEQ ED NO:150, SEQ ID NO:151, SEQ ED NO:152, SEQ ED NO:153, SEQ 
ED NO:154, SEQ ED NO:155, SEQ ID NO:156, SEQ ED NO:157, SEQ ED NO:158, SEQ 
ED NO:159, SEQ ED NO:160, SEQ ED NO:161, SEQ ED NO:162, SEQ ED NO:163, SEQ 
ED NO:164, SEQ ED NO:165. SEQ ID NO:166, SEQ ED NO:167, SEQ ED NO:168, SEQ 
ED NO: 169, SEQ ED NO: 170, SEQ ID NO: 171, SEQ ID NO: 172, SEQ ED NO: 173, SEQ 

15 ED NO: 174, SEQ ED NO: 175, SEQ ID NO: 176, SEQ ED NO: 177, SEQ ID NO: 178, SEQ 

ED NO: 179, SEQ ED NO: 180, SEQ ID NO: 181, SEQ ED NO: 182, SEQ ED NO: 183, SEQ 
ED NO:184, SEQ ED NO:185, SEQ ED NO:186, SEQ ID NO:187, SEQ ED NO:188, SEQ 
ED NO:189, SEQ ED NO:190, SEQ ED NO:191, SEQ ID NO:199, SEQ ED NO:193, SEQ 
ED NO.194, SEQ ED NO:195, SEQ ED NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ 

20 ED NO: 199, SEQ ED NO:200, SEQ ED NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ 

ED NO:204, SEQ ED NO:205, SEQ ID NO:206, SEQ ED NO:207, SEQ ED NO:208, SEQ 
ED NO:209, SEQ ED NO:210, SEQ ED NO:21 1, SEQ ID NO:212, SEQ ED NO:213, SEQ 
ED NO:214, SEQ ED NO:215, SEQ ED NO:216, SEQ ID NO:217, SEQ ED NO:218, SEQ 
ED NO:219, SEQ ED NO:220, SEQ ED NO:221, SEQ ID NO:222, SEQ ED NO:223, SEQ 

25 ED NO:224, SEQ ED NO:225, SEQ ED NO:226, SEQ ED NO:227, SEQ ED NO:228, SEQ 
ED NO:229, SEQ ED NO:230, SEQ ED NO:231, SEQ ED NO:232, SEQ ED NO:233, SEQ 
ED NO:234, SEQ ED NO:235, SEQ ED NO:236, SEQ ED NO:237, SEQ ED NO:238, SEQ 
ED NO:239, SEQ ED NO:240, SEQ ED NO:241, and SEQ ED NO:242. 
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2. The nucleic acid molecule of claim 1 , wherein said nucleic acid molecule 
comprises a nucleotide sequence that: 

(a) encodes a polypeptide comprising the amino acid sequence set forth 
in SEQ ID NO: 122, SEQ ID NO: 123, SEQ ID NO: 124, SEQ ID NO: 125, SEQ ID 

5 NO:126, SEQ ID NO: 127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID 
NO: 131, SEQ ID NO: 132, SEQ ED NO: 133, SEQ ID NO: 134, SEQ BDNO:135, SEQ ID 
NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID 
NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ED NO:145, SEQ ID 
NO: 146, SEQ ED NO: 147, SEQ ED NO: 148, SEQ ED NO: 149, SEQ ED NO: 150, SEQ ED 

10 NO:151, SEQ ED NO:152, SEQ ID NO:153, SEQ ED NO:154, SEQ ED NO:155, SEQ ID 
NO: 156, SEQ ED NO: 157, SEQ ED NO: 158, SEQ ID NO: 159, SEQ ED NO: 160, SEQ ID 
NO: 161, SEQ ED NO: 162, SEQ ED NO: 163, SEQ ID NO:164, SEQ ED NO: 165. SEQ ID 
NO:166, SEQ ED NO:167, SEQ ED NO:168, SEQ ED NO:169, SEQ ID NO:170, SEQ ID 
NO:171, SEQ ED NO:172, SEQ ED NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID 

15 NO:176, SEQ ID NO:177, SEQ ED NO:178, SEQ ED NO:179, SEQ ED NO:180, SEQ ED 
NO:181, SEQ ID NO:182, SEQ ED NO:183, SEQ ED NO:184, SEQ ED NO:185, SEQ ED 
NO:186, SEQ ID NO:187, SEQ ED NO:188, SEQ ED NO:189, SEQ ED NO:190, SEQ ED 
NO:191, SEQ ED NO:199, SEQ ED NO:193, SEQ ED NO:194, SEQ EO NO:195, SEQ ID 
NO:196, SEQ ED NO:197, SEQ ED NO:198, SEQ ED NO:199, SEQ ID NO:200, SEQ ID 

20 NO:201 , SEQ ED NO:202, SEQ ED NO:203, SEQ ED NO:204, SEQ ED NO:205, SEQ ID 
NO:206, SEQ ID NO:207, SEQ ED NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID 
NO:21 1, SEQ ED NO:212, SEQ ED NO:213, SEQ ED NO:214, SEQ EO NO:215, SEQ ID 
NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ED NO:219, SEQ ED NO:220, SEQ ID 
NO:221, SEQ ED N0.222, SEQ ID NO:223, SEQ ID NO:224, SEQ ED NO:225, SEQ ID 

25 NO:226, SEQ ED NO:227, SEQ ID NO:228, SEQ ED NO:229, SEQ ED NO:230, SEQ ED 
NO:23 1, SEQ ED NO:232, SEQ ID NO:233, SEQ ED NO:234, SEQ ED NO:235, SEQ ID 
NO:236, SEQ ED NO:237, SEQ ED NO:238, SEQ ED NO:239, SEQ ED NO:240, SEQ ID 
NO:241, and SEQ ID NO:242; 

(b) is the complement of the nucleotide sequence of (a); 

30 (c) hybridizes under highly stringent conditions to the nucleotide 

molecule of (a) and encodes a naturally occurring kinase polypeptide; 
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(d) encodes a kinase polypeptide having an amino acid sequence 
selected from the group consisting of SEQ ID NO: 122, SEQ ID NO: 123, SEQ ID NO: 124, 
SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, 
SEQ ID NO:130, SEQ ED NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ED NO:134, 
5 SEQ ED NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, 
SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID N0.143, SEQ ID NO:144, 
SEQ ID NO:145, SEQ ID NO:146, SEQ ED NO:147, SEQ ED NO:148, SEQ ID NO:I49, 
SEQ ED NO:150, SEQ ID NO:151, SEQ ED NO:152, SEQ ED NO:153, SEQ ID NO:154, 
SEQ ID NO: 155, SEQ ED NO: 156, SEQ ED NO: 157, SEQ ED NO: 158, SEQ ID NO: 159, 

10 SEQ ID NO:160, SEQ ED NO:161, SEQ ED NO:162, SEQ ED NO:163, SEQ ID NO:164, 
SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, 
SEQ ED NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, 
SEQ ED NO: 175, SEQ ED NO: 176, SEQ ID NO: 177, SEQ ID NO: 178, SEQ ID NO: 179, 
SEQ ID NO: 180, SEQ ED NO: 181, SEQ ED NO: 182, SEQ ID NO: 183, SEQ ID NO: 184, 

15 SEQ ED NO: 185, SEQ ID NO: 186, SEQ ED NO: 187, SEQ ID NO: 188, SEQ ID NO: 189, 
SEQ ID NO:190, SEQ ED NO:191, SEQ ED NO:199, SEQ ED NO:193, SEQ ID NO:194, 
SEQ ID NO:195, SEQ ID NO:196, SEQ ED NO:197, SEQ ED NO:198, SEQ ID NO:199, 
SEQ ID NO:200, SEQ ED NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ED NO:204, 
SEQ ID NO:205, SEQ ED NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, 

20 SEQ ID NO:210, SEQ ED NO:211, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, 
SEQ ED NO:215, SEQ ED NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, 
SEQ ID NO:220, SEQ ED NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, 
SEQ ED NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ED NO:228, SEQ ID NO:229, 
SEQ ID NO:230, SEQ ED NO:231, SEQ ID NO:232, SEQ ED NO:233, SEQ ID NO:234, 

25 SEQ ID NO:235, SEQ ED NO:236, SEQ ED NO:237, SEQ ED NO:238, SEQ ID NO:239, 
SEQ ID NO:240, SEQ ED NO:241, and SEQ ED NO:242, except that it lacks one or more, 
but not all, of a domain selected from the group consisting of an N-terminal domain, a 
catalytic domain, a C-terminal domain, a coiled-coil structure region, a proline-rich region, 
a spacer region, an insert, and a C-terminal tail; 

30 (e) is the complement of the nucleotide sequence of (d); 
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(f) encodes a domain of an amino acid sequence selected from the 
group set forth in SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO: 124, SEQ ED NO: 125, 
SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, 
SEQ ID NO:131, SEQ ID NO: 132, SEQ ID NO: 133, SEQ ID NO: 134, SEQ ID NO: 135, 
SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, 
SEQ ID NO:141, SEQ ID N0.142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, 
SEQ ID NO: 146, SEQ ID NO: 147, SEQ ID NO: 148, SEQ ID NO: 149, SEQ ID NO: 150, 
SEQ ID NO: 151, SEQ ED NO: 152, SEQ ID NO: 153, SEQ ID NO: 154, SEQ ED NO: 155, 
SEQ EO NO: 156, SEQ ED NO: 157, SEQ ED NO: 158, SEQ ED NO: 159, SEQ ED NO: 160, 
SEQ ID NO:161, SEQ ED NO.162, SEQ ED NO:163, SEQ ED NO:164, SEQ ED NO:165. 
SEQ ID NO:166, SEQ ID NO:167, SEQ ED NO:168, SEQ ED NO:169, SEQ ED NO:170, 
SEQ ID NO:171, SEQ EO NO:172, SEQ ID NO:173, SEQ ED NO:174, SEQ ED NO:175, 
SEQ ID NO: 176, SEQ ID NO: 177, SEQ ED NO: 178, SEQ ED NO: 179, SEQ ED NO: 180, 
SEQ ID NO:181, SEQ ID NO:182, SEQ ED NO:183, SEQ ED NO:184, SEQ ED NO:185, 
SEQ ID NO: 186, SEQ ID NO: 187, SEQ ED NO: 188, SEQ ED NO: 189, SEQ ED NO: 190, 
SEQ ID NO:191, SEQ ED NO:199, SEQ ED NO:193, SEQ ED NO:194, SEQ ED NO:195, 
SEQ ID NO: 196, SEQ ID NO: 197, SEQ ED NO: 198, SEQ ED NO: 199, SEQ ED NO:200, 
SEQ ID NO:201, SEQ ID NO:202, SEQ ED NO:203, SEQ ID NO:204, SEQ ID NO:205, 
SEQ ED NO:206, SEQ ID NO:207, SEQ ED NO:208, SEQ ED NO:209, SEQ ED NO:210, 
SEQ ED NO:21 1, SEQ ED NO:212, SEQ ID NO:213, SEQ ED NO:214, SEQ ED NO:215, 
SEQ ED NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ED NO:219, SEQ ED NO:220, 
SEQ ID NO:221, SEQ ED NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ED NO:225, 
SEQ ED NO:226, SEQ ED NO:227, SEQ ED NO:228, SEQ ID NO:229, SEQ ED NO:230, 
SEQ EO NO:231, SEQ ID NO:232, SEQ ED NO:233, SEQ ID NO:234, SEQ ED N0.235, 
SEQ EO NO:236, SEQ ID NO:237, SEQ ED NO:238, SEQ ID NO:239, SEQ ED NO:240, 
SEQ ID NO:241, and SEQ ED NO:242, wherein said domain is selected from the group 
consisting of an N-terminal domain, a catalytic domain, a C-terminal domain, a coiled-coil 
structure region, a proline-rich region, a spacer region, an insert, and a C-terminal tail; 

(g) is the complement of the nucleotide sequence of (f); 

(h) encodes a polypeptide comprising an amino acid sequence selected 
from the group consisting of SEQ ED NO:122, SEQ ID NO:123, SEQ ED NO:124, SEQ ED 
NO:125, SEQ ED NO:126, SEQ ED NO:127, SEQ ED NO:128, SEQ ID NO:129, SEQ ID 
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NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID 
NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID 
NO:140, SEQ ID N0:141, SEQ ID N0.142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID 
NO:145, SEQ ID NO:146, SEQ ID NO: 147, SEQ ID NO:148, SEQ ID NO:149, SEQ ED 
5 NO: 1 50, SEQ ID NO: 1 5 1 , SEQ ID NO: 1 52, SEQ ID NO: 1 53, SEQ ID NO: 1 54, SEQ ID 
NO: 155, SEQ ID NO: 156, SEQ ID NO: 157, SEQ ID NO: 158, SEQ ID NO: 159, SEQ ID 
NO: 160, SEQ ID NO: 161, SEQ ID NO: 162, SEQ ID NO: 163, SEQ ID NO: 164, SEQ ID 
NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID 
NO: 1 70, SEQ ID NO: 171, SEQ ID NO: 1 72, SEQ ID NO: 173, SEQ ID NO: 174, SEQ ID 

10 NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID 
NO:180, SEQ ID N0:181, SEQ ID NO:182, SEQ ID N0.183, SEQ ID NO:184, SEQ ID 
NO: 1 85, SEQ ID NO: 1 86, SEQ ID NO: 1 87, SEQ ID NO: 1 88, SEQ ID NO: 1 89, SEQ ID 
NO:190, SEQ ID NO:191, SEQ ID N0.199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID 
NO:195, SEQ ID NO:196, SEQ ID NO: 197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID 

1 5 NO:200, SEQ ID NO:201 , SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID 
NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID 
NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID 
NO.-215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID 
NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID 

20 NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID 
NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID 
NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID 
NO:240, SEQ ID NO:241, and SEQ ED NO:242, except that it lacks one or more, but not 
all, of the domains selected from the group consisting of an N-terminal domain, a catalytic 

25 domain, a C-terminal domain, a spacer region, a proline-rich region, a coiled-coil structure 
region, and a C-terminal tail; or 

(i) is the complement of the nucleotide sequence of(h). 
3. The nucleic acid molecule of claim 1 , further comprising a vector or 
promoter effective to initiate transcription in a host cell. 

30 
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4. The nucleic acid molecule of claim 1, wherein said nucleic acid molecule is 
isolated, enriched, or purified from a mammal. 

5. The nucleic acid molecule of claim 4, wherein said mammal is a human. 

6. A nucleic acid probe for the detection of nucleic acid encoding a kinase 

5 polypeptide in a sample, wherein said polypeptide is selected from the group consisting of 
SEQ ID NO:122, SEQ ID NO:123, SEQ ID N0.124, SEQ ID NO:125, SEQ ID NO:126, 
SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, 
SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, 
SEQ ID NO: 1 37, SEQ ID NO: 1 38, SEQ ID NO: 1 39, SEQ ID NO: 1 40, SEQ ID NO: 1 41 , 

10 SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146,' 
SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO.149, SEQ ID NO:150, SEQ ID NO:151, 
SEQ ID NO: 152, SEQ ID NO: 153, SEQ ID NO: 154, SEQ ID NO: 155, SEQ ID NO: 156, 
SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, 
SEQ ID NO: 162, SEQ ID NO: 163, SEQ ID NO: 164, SEQ ID NO: 165. SEQ ID NO: 166, 

15 SEQ ID NO:167, SEQ ED NO:168, SEQ ED NO:169, SEQ ID NO:170, SEQ ID NO:171, 
SEQ ID NO: 172, SEQ ID NO: 173, SEQ ED NO: 174, SEQ ID NO: 175, SEQ ED NO: 176, 
SEQ ID NO: 1 77, SEQ ID NO: 1 78, SEQ ID NO: 1 79, SEQ ID NO: 1 80, SEQ ID NO: 1 8 1 , 
SEQ ID NO: 182, SEQ ID NO: 183, SEQ ID NO: 184, SEQ ED NO: 185, SEQ ED NO: 186, 
SEQ ID NO: 187, SEQ ID NO: 188, SEQ ED NO: 189, SEQ ID NO: 190, SEQ ED NO: 191, 

20 SEQ ID NO:199, SEQ ED NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ED NO:196, 
SEQ ID NO:197, SEQ ID NO:198, SEQ DO NO:199, SEQ ID NO:200, SEQ ED NO:201, 
SEQ ID NO:202, SEQ ID NO:203, SEQ ED NO:204, SEQ ED NO:205, SEQ ED NO:206, 
SEQ ID NO:207, SEQ ID NO:208, SEQ ED NO:209, SEQ ID NO:210, SEQ ID NO:21 1, 
SEQ ID NO:212, SEQ ID NO:213, SEQ ED NO:214, SEQ ID NO:215, SEQ ID NO:216, 

25 SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO.221, 
SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, 
SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, 
SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, 
SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, 

30 and SEQ ED NO:242. 
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7. The probe of claim 6, wherein said polypeptide is a fragment of the protein 
encoded by an amino acid sequence selected from the group consisting of SEQ ID 
NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID 
NO: 127, SEQ ID NO: 128, SEQ ID NO: 129, SEQ ID NO: 130, SEQ ID NO: 131, SEQ ID 
5 NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID 
NO:137, SEQ ID N0.138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID 
NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID 
NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID 
NO: 152, SEQ ID NO: 153, SEQ ID NO: 154, SEQ ID NO: 155, SEQ ID NO: 156, SEQ ID 

10 NO: 157, SEQ ID NO: 158, SEQ ID NO: 159, SEQ ID NO: 160, SEQ ID NO: 161, SEQ ID 
NO:162, SEQ ID N0.163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID 
NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID 
NO: 172, SEQ ID NO: 173, SEQ ID NO: 174, SEQ ID NO: 175, SEQ ID NO: 176, SEQ ID 
NO: 177, SEQ ID NO: 178, SEQ ID NO: 179, SEQ ID NO: 180, SEQ ID NO: 181, SEQ ID 

15 NO: 1 82, SEQ ID NO: 1 83, SEQ ID NO: 1 84, SEQ ID NO: 1 85, SEQ ID NO: 1 86, SEQ ID 
NO: 187, SEQ ID NO: 188, SEQ ID NO: 189, SEQ ID NO: 190, SEQ ID NO: 191, SEQ ID 
NO: 199, SEQ ID NO: 193, SEQ ID NO: 194, SEQ ID NO: 195, SEQ ID NO: 196, SEQ ID 
NO: 197, SEQ ID NO: 198, SEQ ID NO: 199, SEQ ID NO:200, SEQ ED NO:201, SEQ ED 
NO:202, SEQ ED NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ED NO:206, SEQ ID 

20 NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ED NO:21 1, SEQ ED 
NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID 
NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ED NO:220, SEQ ID NO:221, SEQ ED 
NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ED NO:225, SEQ ID NO:226, SEQ ID 
NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ED 

25 NO:232, SEQ ED NO:233, SEQ ED NO:234, SEQ ED NO:235, SEQ ED NO:236, SEQ ED 
NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ED NO:240, SEQ ID NO:241, and SEQ 
EDNO:242. 
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8. A recombinant cell comprising a nucleic acid molecule encoding a kinase 
polypeptide selected from the group consisting of SEQ ID NO:122, SEQ ID NO:123, SEQ 
ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ 
ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ 
5 ID NO:134, SEQ IDNO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ 
ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ 
ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ 
ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ 
ID NO: 1 54, SEQ ID NG: 1 55, SEQ ID NO: 1 56, SEQ ID NO: 1 57, SEQ ID NO: 1 58, SEQ 

10 ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ 
ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ 
ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ 
ID NO: 174, SEQ ID NO: 175, SEQ ID NO: 176, SEQ ID NO: 177, SEQ ID NO: 178, SEQ 
ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ 

15 ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ 
ID NO:189, SEQ ID NO:190, SEQ ID N0.191, SEQ ID NO:199, SEQ ID NO:193, SEQ 
ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ 
ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ 
ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ 

20 ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ 
ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ 
ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ 
ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ 
ID NO:229, SEQ ID NO:230, SEQ ID NO:23 1, SEQ ID NO:232, SEQ ID NO:233, SEQ 

25 ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ 
ID NO.-239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242. 
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9. The cell of claim 8, wherein said polypeptide is a fragment of a protein 
encoded by an amino acid sequence selected from the group consisting of SEQ ID 
NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID 
NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID 
5 NO: 1 32, SEQ ID NO: 1 33, SEQ ID NO: 1 34, SEQ ID NO: 1 35, SEQ ID NO: 1 36, SEQ ID 
NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141 , SEQ ID 
NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID 
NO: 147, SEQ ID NO:148, SEQ ID NO: 149, SEQ ID NO: 150, SEQ ID NO: 151, SEQ ID 
NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID 

10 NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID 
NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ED 
NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID 
NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID 
NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID 

15 NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID 
NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID 
NO:199, SEQ ID NO:193, SEQ ED NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID 
NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ED NO:201, SEQ ID 
NO:202, SEQ ID NO:203, SEQ ED NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID 

20 NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1 , SEQ ID 
NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID 
NO:217, SEQ ID NO:218, SEQ ED NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID 
NO:222, SEQ ID NO:223, SEQ ED NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID 
NO:227, SEQ ID NO:228, SEQ ED NO:229, SEQ ID NO:230, SEQ ED NO:231, SEQ ED 

25 NO:232, SEQ ID NO:233, SEQ ED NO:234, SEQ ID NO:235, SEQ ED NO:236, SEQ ID 
NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ 
IDNO:242. 
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10. An isolated, enriched, or purified kinase polypeptide selected from the 
group consisting of SEQ ID NO:122, SEQ ED NO:123, SEQ ID NO:124, SEQ ID NO:125, 
SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, 
SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ED NO:135, 
5 SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, 
SEQ ID NO:141, SEQ ID NO:142, SEQ ED NO:143, SEQ ID NO:144, SEQ ID NO:145, 
SEQ ED NO:146, SEQ ID NO:147, SEQ ED NO:148, SEQ ID NO:149, SEQ ED NO:150, 
SEQ ED NO:151, SEQ ED NO:152, SEQ ED NO:153, SEQ ED N0.154, SEQ ED NO:155, 
SEQ ID NO:156, SEQ ED NO:157, SEQ ED NO:158, SEQ ID NO:159, SEQ ED NO:160, 

10 SEQ ED NO:161, SEQ ED NO:162, SEQ ED NO:163, SEQ ID NO:164, SEQ ID NO:165. 

SEQ ID NO:166, SEQ ED NO:167, SEQ ED NO:168, SEQ ED NO:169, SEQ ED NO:170, 
SEQ ID NO:171, SEQ ED NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ED NO:175, 
SEQ ID NO:176, SEQ ED NO:177, SEQ ED NO:178, SEQ ED NO:179, SEQ ED NO:180, 
SEQ ID NO: 181, SEQ ID NO: 182, SEQ ED NO: 183, SEQ ID NO: 184, SEQ ED NO: 185, 

15 SEQ ID NO:186, SEQ ID NO:187, SEQ ED NO:188, SEQ ID NO:189, SEQ ED NO:190, 
SEQ ID NO:191, SEQ ID NO:199, SEQ ED NO:193, SEQ ED NO:194, SEQ ED NO:195, 
SEQ ID NO:196, SEQ ID NO:197, SEQ ED NO:198, SEQ ED NO:199, SEQ ED NO:200, 
SEQ ID NO:201, SEQ ID NO:202, SEQ ED NO:203, SEQ ED NO:204, SEQ ED NO:205, 
SEQ ID NO:206, SEQ ED NO:207, SEQ ED NO:208, SEQ ED NO:209, SEQ ED NO:210, 

20 SEQ ID NO:21 1, SEQ ED NO:212, SEQ ED NO:213, SEQ ED NO:214, SEQ ED NO:215, 
SEQ ID NO:216, SEQ ID NO:217, SEQ ED NO:2l8, SEQ ID NO:219, SEQ ED NO:220, 
SEQ ID NO:221, SEQ ID NO:222, SEQ ED NO:223, SEQ ID NO:224, SEQ ED NO:225, 
SEQ ED NO:226, SEQ ED NO:227, SEQ ED NO:228, SEQ ID NO:229, SEQ ID NO:230, 
SEQ ID NO:231, SEQ ID NO:232, SEQ ED NO:233, SEQ ID NO:234, SEQ ID NO:235, 

25 SEQ ID NO:236, SEQ ID NO:237, SEQ ED NO:238, SEQ ED NO:239, SEQ ED NO:240, 
SEQ ID NO:241, and SEQ ED NO:242. 
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1 1 . The polypeptide of claim 10, wherein said polypeptide is a fragment of the 
protein encoded by an amino acid sequence selected from the group consisting of SEQ ID 
NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID 
NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID 

5 NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID 
NO:137, SEQ ID N0.138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID 
NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO.145, SEQ ID NO:146, SEQ ID 
NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID 
NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID 

10 NO: 1 57, SEQ ID NO: 158, SEQ ID NO: 1 59, SEQ ED NO: 1 60, SEQ ED NO: 1 6 1 , SEQ ED 
NO:162, SEQ ED NO:163, SEQ ED NO:164, SEQ ED NO:165. SEQ ED NO:166, SEQ ED 
NO:167, SEQ ED NO:168, SEQ ED NO:169, SEQ ED NO:170, SEQ ED NO:171, SEQ ED 
NO: 172, SEQ ED NO: 173, SEQ ED NO: 174, SEQ ED NO: 175, SEQ ED NO: 176, SEQ ED 
NO: 177, SEQ ED NO: 178, SEQ ED NO: 179, SEQ ED NO: 180, SEQ ED NO:181, SEQ ED 

15 NO: 1 82, SEQ LD NO: 1 83, SEQ ED NO: 1 84, SEQ ED NO: 1 85, SEQ ED NO: 1 86, SEQ ID 
NO:187, SEQ ID NO:188, SEQ ED NO:189, SEQ ED NO:190, SEQ ID NO:191, SEQ ID 
NO:199, SEQ ED NO:193, SEQ ED NO:194, SEQ ID NO:195, SEQ ED NO:196, SEQ ID 
NO:197, SEQ ED NO:198, SEQ ED NO:199, SEQ ED NO:200, SEQ ID NO:201, SEQ ED 
NO:202, SEQ ED NO:203, SEQ ED NO:204, SEQ ED NO:205, SEQ ID NO:206, SEQ ED 

20 NO:207, SEQ ED NO:208, SEQ ED NO:209, SEQ ED NO:210, SEQ ED NO:21 1, SEQ ED 
NO:212, SEQ ED NO:213, SEQ ID NO:214, SEQ ED NO:215, SEQ ED NO:216, SEQ ED 
NO:217, SEQ ED NO:218, SEQ ED NO:219, SEQ ED NO:220, SEQ ED NO:221, SEQ ED 
N0.222, SEQ ED NO:223, SEQ ED NO:224, SEQ ED NO:225, SEQ ED NO:226, SEQ ID 
N0227, SEQ ED NO:228, SEQ ED NO:229, SEQ ED NO:230, SEQ ED NO:231, SEQ ED 

25 NO:232, SEQ ED NO:233, SEQ ED NO:234, SEQ ED NO:235, SEQ ID NO:236, SEQ ID 
NO:237, SEQ ED NO:238, SEQ ED NO:239, SEQ ED NO:240, SEQ ED NO:241, and SEQ 
ED NO:242. 

1 2. The polypeptide of claim 1 0, wherein said polypeptide comprises: 

(a) an amino acid sequence selected from the group consisting of SEQ 
30 ID NO:122, SEQ ED NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ED NO: 126, SEQ 
ED NO:127, SEQ ED NO:128, SEQ ID NO:129, SEQ ED NO:130, SEQ EO NO:131, SEQ 
ED NO:132, SEQ ED NO:133, SEQ ID NO:134, SEQ ED NO:135, SEQ ED NO:136, SEQ 
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ID NO: 137, SEQ ID NO: 138, SEQ ID NO: 139, SEQ ID NO: 140, SEQ ID NO: 141, SEQ 
ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ 
ID NO: 147, SEQ ID NO: 148, SEQ ID NO: 149, SEQ ID NO: 150, SEQ ID NO:151, SEQ 
ID NO: 152, SEQ ID NO: 153, SEQ ID NO: 154, SEQ ID NO: 155, SEQ ID NO: 156, SEQ 
5 ED NO:157, SEQ ID NO:158, SEQ ED NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ 
ED NO: 162, SEQ ED NO: 163, SEQ ED NO: 164, SEQ ED NO: 165. SEQ ED NO: 166, SEQ 
ED NO:167, SEQ ED NO:168, SEQ EDNO:169, SEQ ED NO:170, SEQ ID NO:171, SEQ 
ED NO:172, SEQ ED NO:173, SEQ ED NO:174, SEQ ED NO:175, SEQ ED NO:176, SEQ 
ED NO: 1 77, SEQ ED NO: 1 78, SEQ ED NO: 1 79, SEQ ID NO: 1 80, SEQ ED NO: 1 8 1 , SEQ 

10 ED NO:182, SEQ ID NO:183, SEQ IDNO:184, SEQ ED NO:185, SEQ ED NO:186, SEQ 
ED NO:187, SEQ ED NO:188, SEQ ED NO:189, SEQ ED NO:190, SEQ ED NO:191, SEQ 
ED NO:199, SEQ ED NO:193, SEQ ID NO:194, SEQ ED NO:195, SEQ ED NO:196, SEQ 
ED NO:197, SEQ ED NO:198, SEQ ED NO:199, SEQ ED NO:200, SEQ ED NO:201, SEQ 
ED NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ED NO:205, SEQ ED NO:206, SEQ 

15 ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ED NO:21 1, SEQ 

ID NO:212, SEQ ID NO:213, SEQ ED NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ 
ID NO:217, SEQ ID NO:218, SEQ ED NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ 
ID NO:222, SEQ ED NO:223, SEQ ED NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ 
ED NO:227, SEQ ED NO:228, SEQ ED NO:229, SEQ ID NO:230, SEQ ED NO:231, SEQ 

20 ID NO:232, SEQ ID NO:233, SEQ ED N0.234, SEQ ID NO:235, SEQ ID NO:236, SEQ 
ID NO:237, SEQ ID NO:238, SEQ ED NO:239, SEQ ID NO:240, SEQ ED NO:241, and 
SEQ1DN0:242; 

(b) an amino acid sequence selected from the group consisting of SEQ 
ID NO:122, SEQ ED N0.123, SEQ ED NO:124, SEQ ED N0.125, SEQ ED NO:126, SEQ 

25 ID NO:127, SEQ ED NO:128, SEQ ED NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ 
ID NO:132, SEQ ID NO:133, SEQ ED NO:134, SEQ ED NO:135, SEQ ED NO:136, SEQ 
ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ED NO:140, SEQ ED NO:141, SEQ 
ID NO:142, SEQ ID NO:143, SEQ ED NO:144, SEQ ED NO:145, SEQ ED NO:146, SEQ 
ID NO: 147, SEQ ED NO: 148, SEQ ED NO: 149, SEQ ED NO: 150, SEQ ED NO: 151, SEQ 

30 ED NO:152, SEQ ED NO:153, SEQ ED NO:154, SEQ ED NO:155, SEQ ED NO:156, SEQ 
ID NO: 1 57, SEQ ED NO: 1 58, SEQ ED NO: 1 59, SEQ ED NO: 1 60, SEQ ED NO: 1 61 , SEQ 
ED NO:162, SEQ ED NO:163, SEQ ED NO:164, SEQ ID NO:165. SEQ ED NO:166, SEQ 
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ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ 
ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ 
ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ 
ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ 
5 ID NO: 1 87, SEQ ID NO: 1 88, SEQ ID NO: 1 89, SEQ ID NO: 1 90, SEQ ID NO: 1 9 1 , SEQ 
ID NO:199, SEQ IDNO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ 
ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ 
ID NO:202, SEQ ID NO:203, SEQ ED NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ 
ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ 

10 ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ED NO:216, SEQ 
ID NO:2 1 7, SEQ ID NO:2 1 8, SEQ ID NO:2 1 9, SEQ ID NO:220, SEQ ID NO:22 1 , SEQ 
ID NO:222, SEQ ID NO:223, SEQ ED NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ 
ID NO:227, SEQ ED NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ 
ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ED NO:236, SEQ 

15 ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ED NO:240, SEQ ID NO:241, and 

SEQ ID NO:242, except that it lacks one or more, but not all of the domains selected from 
the group consisting of an N-terminal domain, a catalytic domain, a C-terminal domain, a 
spacer region, a proline-rich region, a coiled-coil structure region, and a C-terminal tail 
(c) a domain of an amino acid sequence selected from the group set 

20 forth in SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID 
NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ED NO:130, SEQ ED 
NO:131, SEQ ID NO: 132, SEQ ID NO: 133, SEQ ID NO: 134, SEQ ID NO: 135, SEQ ID 
NO: 136, SEQ ED NO: 137, SEQ ID NO: 138, SEQ ID NO: 139, SEQ ID NO: 140, SEQ ID 
NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID 

25 NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ED NO:150, SEQ ID 
NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ED NO:155, SEQ ID 
NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID 
NO:161, SEQ ID NO:162, SEQ ID N0.163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID 
NO:166, SEQ ED NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ED 

30 NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID 
NO: 176, SEQ ID NO: 177, SEQ ID NO: 178, SEQ ID NO: 179, SEQ ID NO: 180, SEQ ID 
NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID 
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NO: 186, SEQ ID NO: 187, SEQ ID NO: 188, SEQ ID NO: 189, SEQ ID NO: 190, SEQ ID 
NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID 
NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO: 1 99, SEQ ID NO:200, SEQ ID 
NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID 
5 NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:2 1 0, SEQ ID 
N0:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID 
NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID 
NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID 
NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID 

10 NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO.235, SEQ ED 
NO:236, SEQ ID NO:237, SEQ ID NO.238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID 
NO:241, and SEQ ID NO:242 wherein said domain is selected from the group consisting 
of a C-terminal domain, a catalytic domain, an N-terminal domain, a spacer region, a 
proline-rich region, a coiled-coil structure region, and a C-terminal tail. 

15 13. The kinase polypeptide of claim 10, wherein said polypeptide is isolated, 

purified, or enriched from a mammal. 

14. The kinase polypeptide of claim 1 3, wherein said mammal is a human. 

15. The kinase polypeptide of claim 10, wherein said polypeptide is a 
AA144574, AA1 16841, AA256100, AA305176, AA210825, AA316804, AA980090, 

20 N42050, AA476563, AA626690, AA960957, H19102, AA045601, AA107515, 
AA1 09508 or AA887783 polypeptide. 

1 6. The kinase polypeptide of claim 1 0, wherein said polypeptide is a H602 1 5, 
AA197883, AA297313, W30246, AA172300, AA383293, AA542015, H01248, N23936, 
W44160, 2R22-5-11, 5R72-18-1, AA021445, AA207220, AA426580, AA544838, 

25 W90839, 5R79-54-1, AA839940, R19772 or 5R72-8-2 polypeptide. 

17. The kinase polypeptide of claim 10, wherein said polypeptide is a 
AA234451 polypeptide. 

1 8. The kinase polypeptide of claim 1 0, wherein said polypeptide is a 5R65- 1 6- 
1, AA061797, AA065538, AA124976, AA397553, AA435956, AA575635, AA626859, 

30 AA789239, AI086865, H17727, H29974, AA557536 or N28606 polypeptide. 

1 9. The kinase polypeptide of claim 1 0, wherein said polypeptide is a 
AA63 1 990 or W08549 polypeptide. 
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20. The kinase polypeptide of claim 10, wherein said polypeptide is a 5R72-1 6- 
2, R19927 or R43524 polypeptide. 

2 1 . The kinase polypeptide of claim 1 0, wherein said polypeptide is a 5R5 7- 1 0- 
2 polypeptide. 

22. The kinase polypeptide of claim 10, wherein said polypeptide is a 
AA232253 polypeptide. 

23. The kinase polypeptide of claim 1 0, wherein said polypeptide is a 
AA430250, AA836348, R86668 or N34132 polypeptide. 

24. The kinase polypeptide of claim 10, wherein said polypeptide is a 
AA098024or SuRTK106 polypeptide. 

25. The kinase polypeptide of claim 1 0, wherein said polypeptide is a R47805 , 
AA099102, AA589241, H85811, AA013524, AA452647, AA840598, AA088547, 

AA1 39478, AA826850, R87679, W65887, H97685, W20810, AA599286, AA425725, 
AA103218, AA71 1829, AA060026, AA399669, AA758539, AA883975, AA948538, 
AA018361, AA215311, AA311714, AA498104, 5R69-17-2, 5R69-23-3, 5R69-26-2, 
AA118352, AA396601, AA671275, AA278842, AA460132 or H05721 polypeptide. 
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26. An antibody or antibody fragment having specific binding affinity to a 
kinase polypeptide selected from the group consisting of SEQ ID NO: 122, SEQ ID 
NO:123, SEQ IDNO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID 
NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID 
5 NO: 1 33, SEQ ID NO: 1 34, SEQ ID NO: 1 35, SEQ ID NO: 136, SEQ ID NO: 1 37, SEQ ID 
NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID 
NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID 
NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ IDNO:151, SEQ ID NO:152, SEQ ID 
NO: 153, SEQ ID NO: 154, SEQ ID NO: 155, SEQ ID NO: 156, SEQ ID NO: 157, SEQ ID 

10 NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID 
NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID 
NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID 
NO: 173, SEQ ID NO: 174, SEQ ID NO: 175, SEQ ID NO: 176, SEQ ID NO: 177, SEQ ID 
NO: 178, SEQ ID NO: 179, SEQ ID NO: 180, SEQ ID NO:181, SEQ ID NO: 182, SEQ ID 

15 N0.183, SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID 
NO-.188, SEQ ID NO:189, SEQ ID NO190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID 
NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ID N0.196, SEQ ID NO:197, SEQ ID 
NO: 198, SEQ ID NO: 199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID 
NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID 

20 NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID 
NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID 
NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID 
NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID 
NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ED 

25 NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID 
NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242. 

27. The antibody or antibody fragment of claim 26, wherein said polypeptide 
comprises: 

(a) an amino acid sequence selected from the group consisting of SEQ 
30 ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID N0.125, SEQ ID NO:126, SEQ 
ID NO:127, SEQ ID NO: 128, SEQ ID NO: 129, SEQ ID NO: 130, SEQ ID NO:131 , SEQ 
ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ 
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ID NO:137, SEQ ID NO:138, SEQ ED NO:139, SEQ ID NO:140, SEQ ED N0:141, SEQ 
ED NO: 142, SEQ ED NO: 143, SEQ ID NO: 144, SEQ ED NO: 145, SEQ ED NO: 146, SEQ 
ID NO: 147, SEQ ED NO: 148, SEQ ID NO: 149, SEQ ED NO: 150, SEQ ED NO:151, SEQ 
ED NO: 152, SEQ ID NO: 153, SEQ ID NO: 154, SEQ ED NO: 155, SEQ ED NO: 156, SEQ 
5 ED NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ED NO:160, SEQ ED NO:161, SEQ 
ED NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ED NO:165. SEQ ED NO:166, SEQ 
ED NO:167, SEQ ED NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ED NO:171, SEQ 
ED NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ED NO:176, SEQ 
ED NO:177, SEQ ED NO:178, SEQ ID NO:179, SEQ ED NO:180, SEQ ED NO:181, SEQ 

10 ED NO:182, SEQ EDNO:183, SEQ ID NO:184, SEQ ED NO:185, SEQ ED NO:186, SEQ 
ED NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ED NO:191, SEQ 
ED NO: 1 99, SEQ ID NO: 1 93, SEQ ID NO: 1 94, SEQ ED NO: 1 95, SEQ ED NO: 1 96, SEQ 
ED NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ED NO:200, SEQ ED NO:201 , SEQ 
ED NO:202, SEQ ED NO:203, SEQ ID NO:204, SEQ ED NO:205, SEQ ED NO:206, SEQ 

15 ED NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ED NO:210, SEQ ED NO:21 1, SEQ 
ED NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ED NO:215, SEQ ED NO:216, SEQ 
ED NO:217, SEQ ID NO:218, SEQ ED NO:219, SEQ ID NO:220, SEQ ED NO:221, SEQ 
ED NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ED NO:225, SEQ ID NO:226, SEQ 
ED NO:227, SEQ ED NO:228, SEQ ID NO:229, SEQ ED NO:230, SEQ ED NO:231, SEQ 

20 ED NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ED NO:235, SEQ ED NO:236, SEQ 
ED NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ED NO:241, and 
SEQEDNO:242; 

(b) an amino acid sequence selected from the group consisting of SEQ 
ED NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ED NO:125, SEQ ED NO:126, SEQ 

25 ED NO:127, SEQ IDNO:128, SEQ IDNO:129, SEQ ED NO:130, SEQ ED NO:131, SEQ 
ED NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ED NO:135, SEQ ED NO:136, SEQ 
ED NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ED NO:140, SEQ ED NO:141, SEQ 
ED NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ED NO:145, SEQ ID NO:146, SEQ 
ED NO:147, SEQ ID NO:148, SEQ ED NO:149, SEQ ED NO:150, SEQ ED NO:151, SEQ 

30 ED NO: 152, SEQ ED NO: 153, SEQ ID NO:l 54, SEQ ED NO: 1 55, SEQ ID NO: 1 56, SEQ 
EDNO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ 
ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ED NO:165. SEQ ID NO:166, SEQ 
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ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ 
ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ 
ID NO: 177, SEQ ID NO: 178, SEQ ID NO: 179, SEQ ID NO: 180, SEQ ID NO:181, SEQ 
IDNO:182, SEQIDNO:183, SEQ IDNO:184, SEQ ID NO:185, SEQ ED NO:186, SEQ 
5 ID NO:187, SEQ ID NO:188, SEQ ED NO:189, SEQ ED NO:190, SEQ ED NO:191, SEQ 
ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ED NO:196, SEQ 
ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ 
ED NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ 
ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ 

10 ID NO:212, SEQ ED NO:213, SEQ ID NO:214, SEQ ED NO:215, SEQ ED NO:216, SEQ 
ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ 
ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ 
ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ 
ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ 

15 ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and 

SEQ ID NO:242, except that it lacks one or more, but not all, of the domains selected from 
the group consisting of a C-terminal domain, a catalytic domain, an N-terminal domain, a 
spacer region, a proline-rich region, a coiled-coil structure region, and a C-termina] tail. 

(c) a domain of an amino acid sequence selected from the group set 

20 forth in SEQ ED NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO: 125, SEQ ID 
NO: 126, SEQ ID NO: 127, SEQ ID NO: 128, SEQ ID NO: 129, SEQ ID NO: 130, SEQ ID 
NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ED NO:134, SEQ ID NO:135, SEQ ID 
NO:136, SEQ ID NO:137, SEQ ED NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID 
NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ED 

25 N0.146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO: 150, SEQ ED 
NO:151, SEQ ID NO:152, SEQ ED NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID 
NO:156, SEQ ID NO:157, SEQ ED NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID 
NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ED NO:165. SEQ ID 
NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID 

30 NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ED NO:174, SEQ ID NO:175, SEQ ID 
NO: 176, SEQ ID NO: 177, SEQ ED NO: 178, SEQ ED NO: 179, SEQ ID NO: 180, SEQ ID 
NO: 181, SEQ ED NO: 182, SEQ ID NO: 183, SEQ ID NO: 184, SEQ ID NO: 185, SEQ ID 
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NO: 186, SEQ ID NO: 187, SEQ ID NO: 188, SEQ ID NO: 189, SEQ ID NO: 190, SEQ ID 
NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID N0.195, SEQ ID 
NO: 196, SEQ ID NO: 197, SEQ ID NO: 198, SEQ ID NO: 199, SEQ ID NO:200, SEQ ED 
NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ED NO:204, SEQ ID NO:205, SEQ ID 
NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ED NO:210, SEQ ED 
NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ED NO:215, SEQ ID 
NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID 
NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID 
NO:226, SEQ ED NO:227, SEQ ED NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID 
NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID 
NO:236, SEQ ED NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID 
NO:241, and SEQ ID NO:242 wherein said domain is selected from the group consisting 
of a C-terminal domain, a catalytic domain, an N-tenninal domain, a spacer region, a 
proline-rich region, a coiled-coil structure region, and a C-terminal tail. 
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28. A hybridoma which produces an antibody having specific binding affinity 
to a kinase polypeptide selected from the group consisting of SEQ ID NO: 122, SEQ ID 
NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID 
NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID 

5 NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID 
NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID 
NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO: 147, SEQ ID 
NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID 
NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID 

10 NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID 

NO:163, SEQ ID N0.164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID 
NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ ID 
NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID 
NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID 

15 NO: 1 83, SEQ ID NO: 1 84, SEQ ID NO: 1 85, SEQ ID NO: 1 86, SEQ ID NO: 1 87, SEQ ID 
NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID 
NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ ED NO:196, SEQ ID NO:197, SEQ ID 
NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201 , SEQ ID NO:202, SEQ ID 
NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID 

20 NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID 
NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID 
NO:21 8, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221 , SEQ ID NO:222, SEQ ID 
NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID 
NO:228, SEQ ID NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ID 

25 NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID 
NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242. 

29. A method for identifying a substance that modulates kinase activity 
comprising: 

(a) contacting a kinase polypeptide selected from the group consisting 
30 SEQ ID NO: 122, SEQ ID NO: 123, SEQ ID NO: 124, SEQ ID NO: 125, SEQ ID NO: 126, 
SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ ID NO:131, 
SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ ID NO:136, 
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SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ ID N0.141, 
SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, 
SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ ID N0:151, 
SEQ ID NO: 1 52, SEQ ID NO: 1 53, SEQ ID NO: 1 54, SEQ ID NO: 1 55, SEQ ID NO: 1 56, 
5 SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161, 
SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ ID NO:166, 
SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, 
SEQ ID NO: 172, SEQ ID NO: 173, SEQ ID NO: 174, SEQ ID NO: 175, SEQ ID NO: 176, 
SEQ ID NO: 1 77, SEQ ID NO: 1 78, SEQ ID NO: 1 79, SEQ ID NO: 1 80, SEQ ID NO: 1 8 1 , 

10 SEQ ID NO: 182, SEQ ID NO: 183, SEQ ID NO: 184, SEQ ED NO: 185, SEQ ID NO: 186, 
SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ ID NO:191, 
SEQ ID NO: 199, SEQ ID NO: 193, SEQ ID NO: 194, SEQ ID NO: 195, SEQ ID NO: 196, 
SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ ID NO:201, 
SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ ID NO:206, 

15 SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID NO:21 1, 
SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216, 
SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ ID NO:221, 
SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID NO:225, SEQ ID NO:226, 
SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO.230, SEQ ID NO:231, 

20 SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ ID NO:236, 
SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ ID NO:241, 
and SEQ ED NO:242 with a test substance; 

(b) measuring the activity of said polypeptide; and 

(c) determining whether said substance modulates the activity of said 

25 polypeptide. 

30. A method for identifying a substance that modulates kinase activity in a 
cell comprising: 

(a) expressing a kinase polypeptide in a cell, wherein said polypeptide 
is selected from the group consisting of SEQ ED NO:122, SEQ DD NO:123, SEQ ID 
30 NO:124, SEQ IDNO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID 
NO:129, SEQ D3NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID 
NO:134, SEQ ID NO:135, SEQ ID NO:136, SEQ ED NO:137, SEQ ID NO:138, SEQ ID 
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NO:139, SEQ ID NO:140, SEQ ID N0.141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID 
N0:144, SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID 
NO:149, SEQ ID NO:150, SEQ ID N0:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID 
NO:154, SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID 
NO:159, SEQ ID NO:160, SEQ ID N0:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID 
NO:164, SEQ ID NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID 
NO:169, SEQ ID NO:170, SEQ ID N0:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID 
NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ED 
NO: 179, SEQ ID N0:1 80, SEQ ED NO: 1 8 1 , SEQ ED NO: 1 82, SEQ ED NO: 1 83, SEQ ID 
NO: 184, SEQ ID NO: 185, SEQ ED NO: 186, SEQ ID NO: 187, SEQ ID NO: 188, SEQ ID 
NO:189, SEQ ID NO:190, SEQ ED NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID 
NO:194, SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID 
NO:199, SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID 
NO:204, SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID 
NO:209, SEQ ID NO:210, SEQ ID NO:21 1, SEQ ED NO:212, SEQ ID NO:213, SEQ ID 
NO:214, SEQ ID NO:215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ED 
NO:219, SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ED 
NO:224, SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID 
NO:229, SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO.232, SEQ ID NO:233, SEQ ID 
NO:234, SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID 
NO:239, SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242; 

(b) adding a test substance to said cell; and 

(c) monitoring a change in cell phenotype or the interaction between 
said polypeptide and a natural binding partner. 
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31. A method for treating a disease or disorder by administering to a patient in 
need of such treatment a substance that modulates the activity of a kinase selected from 
the group consisting of SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID 
NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID 

5 NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, SEQ ID 
NO:135, SEQ ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID 
NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID 
NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID 
NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID 

10 NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID 
NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID 
NO:165. SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID 
NO:170, SEQ ID NO:171, SEQ ID NO:172, SEQ IDNO:173, SEQ ID NO:174, SEQ ID 
NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID 

15 NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO:183, SEQ ID NO:184, SEQ ID 
NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID 
NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID 
NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID 
NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID 

20 NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID 
NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID 
NO:215, SEQ ID N0:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, SEQ ID 
NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, SEQ ID 
NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID 

25 NO:230, SEQ ID NO:23 1 , SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID 
NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID 
NO:240, SEQ ID NO:241 , and SEQ ID NO:242. 

32. The method of claim 3 1 , wherein said disease or disorder is selected from 
the group consisting of immune-related diseases and disorders, cardiovascular disease, 

30 neurodegenerative disorders, and cancer. 

33. The method of claim 3 1 , wherein said substance modulates kinase activity 

in vitro. 
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34. The method of claim 33, wherein said substance is a kinase inhibitor. 

35. A method for detection of a kinase polypeptide in a sample as a diagnostic 
tool for a disease or disorder, wherein said method comprises: 

(a) contacting said sample with a nucleic acid probe which hybridizes 
5 under hybridization assay conditions to a nucleic acid target region of a kinase polypeptide 
selected from the group consisting of SEQ ID NO: 122, SEQ ID NO:123, SEQ ID NO:124, 
SEQ ID NO:125, SEQ ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, 
SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ ID NO:133, SEQ ID NO:134, 
SEQ ID NO: 135, SEQ ID NO: 136, SEQ ID NO: 137, SEQ ID NO: 138, SEQ ID NO: 139, 

10 SEQ ID NO:140, SEQ ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, 
SEQ ID NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, 
SEQ ID NO:150, SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, 
SEQ ID NO:155, SEQ ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, 
SEQ ID NO:160, SEQ ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, 

15 SEQ ID NO:165. SEQ ID N0.166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, 
SEQ ID NO: 170, SEQ ID NO: 171, SEQ ID NO: 172, SEQ ID NO: 173, SEQ ID NO: 174, 
SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, 
SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO: 182, SEQ ID NO:183, SEQ ID NO:184, 
SEQ ID NO: 185, SEQ ID NO: 186, SEQ ID NO: 187, SEQ ID NO: 188, SEQ ID NO: 189, 

20 SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, 
SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, 
SEQ ID NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, 
SEQ ID NO:205, SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, 
SEQ ID NO:210, SEQ ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, 

25 SEQ ID N0215, SEQ ID NO:216, SEQ ID NO:217, SEQ ID NO:218, SEQ ID NO:219, 
SEQ ID NO:220, SEQ ID NO:221, SEQ ID NO:222, SEQ ID NO:223, SEQ ID NO:224, 
SEQ ID NO:225, SEQ ID NO:226, SEQ ID NO:227, SEQ ID NO:228, SEQ ID N0.229, 
SEQ ID NO:230, SEQ ID NO:231, SEQ ID NO:232, SEQ ED NO:233, SEQ ID NO:234, 
SEQ ID NO:235, SEQ ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, 

30 SEQ ID NO:240, SEQ ID NO:241, and SEQ ID NO:242, said probe comprising the 

nucleic acid sequence encoding said polypeptide, fragments thereof, or the complements 
of said sequences and fragments; and 
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(b) detecting the presence or amount of the probe:target region hybrid 
as an indication of said disease. 

36. The method of claim 35, wherein said disease or disorder is selected from 
the group consisting of immune-related diseases and disorders, cardiovascular disease, 

5 neurodegenerative disorders, and cancer. 

37. A method for detection of a kinase polypeptide in a sample as a diagnostic 
tool for a disease or disorder, wherein said method comprises: 

(a) comparing a nucleic acid target region encoding said kinase 
polypeptide in a sample, wherein said kinase polypeptide is selected from the group 

10 consisting of SEQ ID NO:122, SEQ ID NO:123, SEQ ID NO:124, SEQ ID NO:125, SEQ 
ID NO:126, SEQ ID NO:127, SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:130, SEQ 
ID NO:131, SEQ ID NO:132, SEQ ED NO:133, SEQ ID NO:134, SEQ ID NO:135, SEQ 
ID NO:136, SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID NO:140, SEQ 
ID NO:141, SEQ ID NO:142, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ 

15 ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150, SEQ 
ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ 
ID NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ 
ID NO:161, SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165. SEQ 
ED NO: 166, SEQ ID NO: 167, SEQ ID NO: 168, SEQ ID NO: 169, SEQ ID NO: 170, SEQ 

20 ID NO:171, SEQ ID NO:172, SEQ ID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ 
ID NO:176, SEQ ID NO:177, SEQ ID NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ 
ID NO: 1 8 1 , SEQ ID NO: 1 82, SEQ ID NO: 1 83, SEQ ID NO: 1 84, SEQ ID NO: 1 85, SEQ 
ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID NO:189, SEQ ID NO:190, SEQ 
ID NO:191, SEQ ID NO:199, SEQ ID NO:193, SEQ ID NO:194, SEQ ID NO:195, SEQ 

25 ED NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID NO:200, SEQ 
ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205, SEQ 
ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ 
ID NO:21 1, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ 
ID NO:216, SEQ ID NO:217, SEQ ED NO:218, SEQ ID NO:219, SEQ ID NO:220, SEQ 

30 ID NO:221, SEQ ID NO:222, SEQ ED NO:223, SEQ ID NO:224, SEQ ED NO:225, SEQ 
ID NO:226, SEQ ED NO:227, SEQ ID NO:228, SEQ ID NO:229, SEQ ID NO.230, SEQ 
ID NO:231, SEQ ID NO:232, SEQ ID NO:233, SEQ ID NO:234, SEQ ID NO:235, SEQ 
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ID NO:236, SEQ ID NO:237, SEQ ID NO:238, SEQ ID NO:239, SEQ ID NO:240, SEQ 
ID NO:241, and SEQ ID NO:242, or one or more fragments thereof, with a control nucleic 
acid target region encoding said kinase polypeptide, or one or more fragments thereof; and 
(b) detecting differences in sequence or amount between said target 
5 region and said control target region, as an indication of said disease or disorder. 

38. The method of claim 37, wherein said disease or disorder is selected from 
the group consisting of immune-related diseases and disorders, cardiovascular disease, 
neurodegenerative disorders, and cancer. 
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FIGURE 1A 



SEQ ID NO: 122_X69117_H BARK2_H 

MADLEAVLADVS YLMAMEKS KATPAARAS KRI VLPEP S I RS VMQKYLAERNE I TFDKI FN 
QKI GFLLFKDFCLNE I NEAVPQVKFYEE I KEYEKLDNEEDRLCRS RQ I YDAY I MKELLS C 
SHPFSKQAVEHVQSHLSKKQVTSTLFQPYIEEI CESLRGDI FQKFMESDKFTRFCQWKNV 
EIiN I HLTMNEFS VHR 1 1 GRGGFGEVYGCRKADTGKMYAMKCLDKKR I KMKQGETLALNER 
IMLSLVSTGDCPFIVCMTYAFHTPDKLCFILDLMNGGDLHYHLSQHG 
1 1 LGLEHVHNRFVVYRDLKPANILL 

VLQKGTAYDSSADWFSIXSCMLFKIjLRGHSPFRQHKTKDKHEIDRI^LT^ 
LKSLLEGLLQRDVSKMjGCHGGGSQEVKEHSFFKGTVDWQH^ 

DAFDIGSFDEEDTKGIKIjLDCDQELYKNFPLVISERWQQEVTETVYEAVNADTDKIEARK 

raknkqlgheedyalgkdci^gymlklctipfltqwqrryfylfpnrlewrgegesrqnl 

ltmeqilsveetqikdkkcilfrikggkqfvlqcesd 

apkflnkprsgtvelpkpslchrnsngl 

SEQ ID NO: 123_AA144574_M BARK2_M 

cfvvyrdlkpanilldeyghwisdlgiacdfskkkphasvgto^ 
sadwfslgcmlfkllrghspfrqhktkdkh^ 

RDVSQRLGCGGGGARELKEHI FFKGIDWQHVYLRKYPPPLI pprgevnaadafdigsfde 
EDTKGIKLLDCTDQDLYKNFPLVISERWQQEVVETIYDAV^^ 

EDYAMGKDCIMHGYMLKIjGNPFLTQWQRRYFYLFPNRLEWRGEGESRQSLLTMEQIMSVE 
ETQ I KDRKC I LLRI KGGKQFVLQCESDPEFAQWLKELTCTFNEAQRLLRRAPKFLNKPRA 
AILEFSKPPLCHRNSSGL 

SEQ ID NO: 124_AA826850_H 

MGS SMSAATARRPVFDDKEDVNFDHFQI LRAI GKGSFGKVC I VQKRDTEKMYAMKYMNKQ 
QC I ERDEVRNVFRELE I LQE I EHVFLVNLWYSFQDEEDMFMVVDI^I/jGDI^YHLQQNVQ 

f s edtvrl y i cemalald ylrgqh i ihrdvkpdnillderghahltdfniati ikdgera 

talagtkpymapeifxsfvnggtgysfevdwwsvgvmayellrgwrpydihssnaveslv 

qlfstvsvqyvptwske^allrklltw^ 

pgfvpnkgri^cdptfeleemilesrplhkkkkrlak^ 

aiqqdfvifnreklkrsqdlpreplpapesrdaaepvedeaersalpmcgpicpsagsg 

seq id no: 125_aa960957_h 

mggnhshkppvfdeneevnfdhfqi lrai gkgsfgkvci vqkrdtkkmyamkymnkqkci 

erdevrnvfrei^jimqglehpflvnlwysfqdeedmfmvto^ 

gtvkl yi celalale ylqr yh 1 1 hrd i kpdn i lldehghvh i tdfn i atwkgaeras sm 

agtkpymapevfqvymdrgpgys ypvdwwslgi tayellrgwrpye i hs vtpi dei lnmf 

kvervhys s twckgmvallrklltkd pes rvs s lhd i q s vp yladmnwda vfkkalm pg f 

vpnkgrlncdptfeleemileskplhkkxkr^ 

efiifnreklrrqqgqgsqlldtdsrgggqaqsklqdgcnnnllthtcra^ 

SEQ ID NO: 126_TBK1_H 

MQSTSNHLWLLSDI LGQGATANVFRGRHKKTGDLFAI KVFNNI SFLRPVDVQMREFEVLK 

KLNHKNIVKLFAIEEETTTRHKVLI 

GGMNHLRENGIVHRDIKPGNIMRVIGEDGQSVYKLTO^ 

HPDMYERAVLRKDHQKKYGATVDLWS I GVTFYHAATGSLPFRPFEGPRRNKEVMYKI I TG 

KPSGAISGVQKAENGPIDWSGDMPVSCSLSRGLQVLLTPVLANILEADQEKCWGFDQFFA 

ETSDILHRMVIHVFSLQQMTAHKIYIHSYNTATIFHELVYKQTKIISSNQELIYEGRRLV 

LEPGRLAQHFPKTTEENPIFWSREPLNTIGLIYEKISLPKVHPRTO^ 

WC YACRI ASTLLLYQELMRKG I RWLI ELI KDDYNETVHKKTEWI TLDFC I RNI EKTVK 
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FIGURE IB 

VYEKLMKINLEAAELGEISDIHTKLLRLSSSQGTIETSLQDIDSRL 
GTHPKDRNVEKLQVLLNO^TEIYYQFKKDKA^ 

FTDECVKKYEAFLNKSEEW I RKMLHLRKQLLSLTNQCFD I EEEVS KYQE YTNELQETLPQ 
KMFTAS SG I KHTMT P I Y P S SNTL VEMTLGMKKLKEEMEGVVKELAENNH I LERFGS LTMD 
GGLRNVDCL 

SEQ ID NO: 127_AA305176_H 

MDPTAGSKKE PGGGAATEEGVNR I AVPKPPS I EEF S I VKP I SRGAFGKVYLGQKGGKL YA 
VKWKKADM I NKNMTHQVQAERDALALS KS PF I VHL YYS LQSANNVYLVME YL I GGD VKS 
LLH I YGYFDEEMAVKY I SEVALALDYLHRHG 1 1 HRDLKPDNML I SNEGH I KLTDFGLS KV 
TLNRD I NMMD I LTTPSMAKPRQDYSRTPGQVLSLI S SLGFNTP I AEKNQDPANI LS ACLS 
ETSQLSQGLVCPMSVDQKDTTPYSSKLLK^ 
SASSQSHTFISSVESECHSSPKWEKDCQV 

SEQ ID NO: 128_AA116841_M 

TRPIPWPEGEEKLSDNAQSAMDMLLTIDDSKRAG^4RELKQHPLFSEVDWENLQHQTMPFV 
PQPDDETDTSYFEARNNAQHLTVSGFSL 

SEQ ID NO: 129_AA256100_H 
MAMTAGTTTTFPMSNHTRERVTVAKLT^ 

EEKKLRRSQHARKETEFLRLKRTRI^LDDFESLKVIGRGAFGEVR^ 

LRKSDMLEKEQVAH I RAERDI LVEADGAWVVKMFYSFQDKRNLYL I MEFLPGGDMMTLLM 
KKDTLTEEETQFYI SETVLAIDAI HQLGF I HRD I KPDNLLLDAKGHVKLSDFGLCTGLKK 
AHRTEFYRNLTHNPPSDFSFQN1WSKRKAETWKKNRRQLAYSTVGTPDYI 
NKLCDWWSLGVIMYEMLIGYPPFCSETPQETYRKVMNWKETLVFPPEVPISEKAKD 
FCIDSENR I GNSGVEE I KGHPFFEGVDWEHI RERPAAI P I EI KS IDDTSNFDDFPESDI L 
QPVPNTTEPDYKSKDWVFLNYTYKRFEGLTQRGS I PTYMKAGKL 

SEQ ID NO: 130_AA210825_H 

DSLLPTPALGTPLPIPWPVGSLRTPLSLESTRSPTQRLLPSTPKDPAILRSPPPARSFLG 

SPLSHHLLTRSRGSRTQGPPGPPGGSRVGSRRAVPGLPPWPPPPHYPAGLPGSPGPGSPP 

PPGGLELQSPPPLLPQIPAPGSGVSFHIQIGLTREFVLLPAASELAHVKQLA^ 

PECGFYGLYDKILLFKHDPTSANLLQLVRSSGDIQEGDLVEVVLSASATFEDFQIRPHAL 

TVHSYRAPAFODHCGEMLFGLWQGLKCDGCGLNYHKRCAFSIPNNCS 

ASGHSVRLGTSESLPOTAEELSRSTTELLPRRPPSSSSSSSASSYTGRPIELDKM^ 

KVPHTFLIHSYTRPTVCQACKKIJljKGL 

GDVPMEEATDFSEADKSALMDESEDSGVI PGSHSENALHASEEEEGEGGKAQSSLGYI PL 
MRWQSVRHTTRKSSTTLREGWVVHYSNKDTLRKRHYWRLDCKC I TLFQNNTTNRYYKE I 
PLSEI LTVESAQNFSLVPPGTNPHCFE I VTANATYFVGEMPGGTPGGPSGQGAEAARGLX 
ETAI RQALMPVILQDAPSAPGHAPHRQASLS I SVSNSQ I QENVDI ATVYQ I FPDEVLGSG 
QFGVVYGGKHRKTGRDVAVKVIDKLRFPTKQESQLRNEVAILQSLRHPGIVNLECMFETP 
EKVFVVMEKLHGDMLEMI LS SEKGRLPERLTKFLI TQILVALRHLHFKNIVHCDLKPENV 
LLASADPFPQVKLCDFGFARIIGEKSFRRSWGTPAYLAPEVLLNQGYN^ 
MYVSLSGTFPFNEDEDINDQIQNAAFMYPASPWSHISAGAIDLINNLIXJVKMRKRYSW 
SLSHPWUJEYQTWLDLRELEGKMGERYITHESDDARWEQFAAEHPLPGSGLPTDRDLGGA 
CPPQDHDMQGLAERI SVL 

SEQ ID NO: 131_AA127299_H 

IQFIIVGAKDLLAMDSNGLSDPYIKITNLSQKTKVIKKTLTPTWNETFFVH 
EGTOHDTFSDDFIGKASISLAEIPALAEVDMWIDMKTKKGEFAGK 
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FIGURE 1C 



SEQ ID NO: 132_AA316804_H 

MSANNSPPSAQKSVLPTAIPAVLPAASPCSSPKTGLSARLSNGSFSAPSLTNSRGSVHTV 

SFLLQIGLTRESVTI EAQELSLS AVKDLVCS I VYQKFPECGFFGMYDKI LLFRHDMNSEN 

II^LITSADEIHEGDLVEVVLSALATVEDFQIRPHTLYVHSYKAPTFCDYCGEMLWGLW 

QGLKCEGCGLNYHKRCAFKIPNNCSGVRKRRLSNVSLPGPGLSVPRPLQPEYVALPS 

HVHQEPSKRIPSWSGRPIWMEK^^CRVKVPHTFAVHSYTRPTICQYCKRLLKGLFRQGM 

QCKDCKFNCHKRCASKVPRDCLGEVTFN^ 

EEPSPPEDKMFFI^PSDLDVERDEEAVKTISPSTSNNIPLMRVVQSIKOT 

GWMVHYTSRDNLRKRHYWRLDSKCLTLFQNESGSKYYKEIPLSEILRISSPRDFTO 

SNPHCFEIITDTMVYFVGENNGDSSHNPVLAATGV^ 

CTSPGQGKDHKDLSTSISVSNCQIQENVDISTVYQIFADEVL^ 

DVAIKVIDKMRFPTKQESQI^EVAILQNLHHPGIWLECMFETPERVF^ 

EMI LSSEKSRLPERI TKFMVTQI LVALJ^ 

FGFARI IGEKSFRRSWGTPAYLAPEVLRSKGYNRSLDMWSVGVI I YVSLSGTFPFNEDE 

DINDQIQKAAFMYPPNPWREISGEAIDLINNLLQVKMRKRYSVDKSL 

LREFETRI GERYI THESDDARWE I HAYTHNLVYPKHF I MAPNPDDMEEDP 

SEQ ID NO: 133JPKNBETA_H 

MEEGAPRQ PGPSQWPPEDEKEVI RRAI QKELKI KEGVENLRRVATDRRHLGHVQQLLRS S 
NRRLEQLHGELRELHARILLPGPGPGPAEPVASGPRPWAEQL^ 
KQGAENMTHTCASGTPKERKLLAAAQQMLRDSQLKVALLRMKISSLE^ 
EELQHRLHVEAAVAEGAKNVVKLLSS 

EQLP PAHPLRSRVTRELRAAVPGYPQPSGTPVKPTALTGTLQVRLI^CEQL^TAVPGRS P 
AAALASSPSEGWI^TKAKHQRGRGELASEVLAVL 

PLERARELEIGVHWRDWRQLCGVAFLRLEDFLDNACHQLSLSLVPQGLLFAQVTFCDPVI 

ERRPRLQRQERIFSKRRGQDFLRRSQMNLGMAAWGRLVMNLLPPCSSPSTISPPKGCPRT 

PTTLREASDPATPSNFLPKKTPLGEEMTPPPKPPRLYLPQEPTSEETPRTKRPHMEPRTR 

RGPSPPASPTRKPPRLQDFRCLAVLGRGHFGKVLLVQFKGTGKYYAIKALKKQEVLSRDE 

I ESLYCEKRI LEAVGCTGHPFLLSLLVCFQTS SHARFVTEFVPGGDLMMQIHEDVFPEPQ 

ARFWACVVLGLQFLHEKKIIYRDLKLDNLL^ 

GTPEFIAPEVLTQEAYTQAVDWWALGVIJjYEML^ 

FLSVQGLEFIQKLLQKCPEKRLGAGEQDAEEIKVQPFFRTTNWQAIJj^ 
GPADLR YFEGEFTGLP PALTP PAPHS LLTARQQAAFRD FDFVS ERFLE P 

SEQ ID NO: 134_AI021023_M PKNBETA_M 

LKWDNLLLDAQGFLKIADFGLCKEGIGFGDRTSTFCGTPEFLAPEVLTQEAYTRAVDWWG 
LGVLLYEMLVGECPFPGDTEEEVFDCIVNMDAPYPGFLSVQGLEFIQKLLQKCPEKRL^ 
GEQDAEEIKVQPFFRTTNWQALLARTIQPPFVPTLCGPADLRYFEGEFTGLPPALTPPAP 
HSLLTARQQAAFRDFDFVSERFLEP 

SEQ ID NO: 135_H19102_H 

GGNIRGPWARGWKSLWTG^TIRSDLEELTOLRGHHYUIQESLKPAPVLVEKPLPEWPVP 
QF INLFLPEFP I RP I RGQQQLKI LGLVAKGS FGTVLKVLDCTQKAWAVKVVPKVKVLQR 
DTVRQCKEEVSIQRQINHPF^SLGDSWQGKRHLFIMCSYCSTDLYSLWSAVGCFPEASI 
RLFAAELVLVLC YLHDLG I MHRDVKMENI LLDERGHLKLTDFGLSRHVPQGAQAYT I CGT 
LQYMAPEVLSGGPYNHAADWWSLGVLLFSLATGKFPVAAERDHVAMLASVTH 
LNQGLSLLLHELLCQNPLHRLRYLHHFQVHPFFRGVA^ 
SAETMPFDDFDCDLESFLLYPI PA 
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FIGURE ID 



SEQ ID NO: 136_AA476563_H 

MEFFRIDSKDSASELLGLDFGEKLYSLKSEPLKPFFTLPDGDSASRSFNT^ 

DTI SRGSDDSVPVI SFKDAAFDDVSGTDEGRPDLLVNLPGELESTREAAAMGPTKFTQTN 

IGIIEINKLLEAPDVLCLRLSTEQCQAHEEKGIEELSDPSGPKSYSITEKHYAQEDPRMLF 

VAAVDHSSSGDMSLLPSSDPKFQGIX5VVESAWANNTEESLFTIICSPLSGANEYIASTO 

LKTEEVLLFTDQTDDLAKEEPTSLFQRDSETK^ 

RFYI PEGCI qrwaaemwaldalhregi vcrdlnpnni llndrghiqltyfsrwseveds 
cdsdaiermycapevgaiteeteaotwwslgavlfelltgktlvechp 
ecvseearsliqqllqfnplerlgagvagvedi kshpfftpvdwaelmr 

seq id no: 13 7_aa62 66 90_h 

MLPFAPQDEPWDREMEVFSGGGAS SGEVNGLKMVDEPMEEGEADS CHDEGWKE I P I THH 

VKEGYEKADPAQFELLKVLGQGSFGKVFLVRKKTGPDAGQLYAMK^ 

KMERD I LVEVNHPF I VKLHYAFQTEGKLYL I LDFLRGGDVFTRLS KEVLFTEEDVKF YLA 

ELALALDHLHQLGI VYRDLKPENI LLDE I GHI KLTDFGLSKESVDQEKKAYSFCGTVEYM 

APEVVNRRGHSQSADWWSYGVI^FEMLTGTLPFQGKDRNETMNMILKAKLGMPQFLSAEA 

QSLLRMLFKRNPANRLGSEGVEEIKRHLFFANIDVTOKLYKREVQPP 

DPEFTAKTPKDSPGLPASANAHQLFKGFSFVATSIAEEYKITPITSANVLPIVQINGNAA 
QFGEVYELKEDI GVGS YS VCKRC I HATTNMEFAVKI I DKSKRDPSEE I E I LMRYGQHPNI 
I TLKDVFDDGRYVYLVTDLMKGGELLDR I LKQKCF S EREASD I LYVI S KTVDYLHCQG W 
HRDLKPSNI LYMDESASADS IRICDFGFAKQLRGENGLLLTPCYT7^NFVAPEVLMQQGYD 
AACDI WSLGVLFYTMLAGYTPFANGPNDTPEE I LLRIGNGKFSLSGGNWDNI SDGAKDLL 
SHMLHMDPHQRYTAEQI LKHS WI THRDQLPNDQPKRNDVSHVVKGAMVATYSALTHKTFQ 
PVLEPVAASSLAQRRSMKKRTSTGL 

SEQ ID NO: 138_AA215680_H 

MSLVACECLP S PGLE PEPC SRARSQAHVYLEQ I RNRVALGVPDMTKRD YLVDAATQ I RLA 

LERDVS ED YEAAFNHYQNGVD VLLRG I HVD PNKERREAVKLKI TKYLRRAEE I FNCHLQR 

PLSSGASPSAGFSSLRLRPIRTLSSAVEQLRGCRWGVIEKVQLVQDPATGGTFWKSLP 

RCHMVSRERLTI I PHGVPYMTKLLRYFVSEDSIFLHLEHVQGGTLWSHLLSQAHSRHSGL 

SSGSTQERMKAQLNPHLNI^TPARLPSGHAPGQDRIALEPPRTSPNLLLAGEAPSTO 

EAEGEPTARTSTSGSSDLPKAPGGHLHLQARRAGQNSDAGPPRGLTWVPEGAGPVLGGCG 

RGMDQSCLSADGAGRGCGRATWSWEEQVKQWAAEMLVALEALHEQGVLCRDL^ 

DQAGH I RLTYFGQWS EVEPQCCGEAVDNLYS APEVGG I SELTEACDWWS FGS LLYELLTG 

MALSQSHPSGIQAHTQLQLPEWLSRPAASLLTELLQFEPTRRLGMGEGGVSKLKSHPFFS 

TIQWSKLVG 

SEQ ID NO: 139_SGK_H 

MTVKTEAAKGTLTYSRMRGMVAILIAFMKQRRMGLNDFIQKIANNSYACK^ 

SQPQEPELMNANPSPPPSPSQQINLGPSSNPHAKPSDFHFLKVIGKGSFGKVLLARHKT^E 

EVFYAVKVLQKKAILKKKEEKHIMSERNVLL^ 

GGELFYHLQRERCFLEPRARFYAAEIASALGYLHSLNIVYRDLK^E^ 
FGLCKENIEHNSTTSTFCGTPEYLAPET\njHKQPYDRTOT 

NTAEMYDNI LNKPLQLKPNI TNSARHLLEGLLQKDRTKRLGAKDDFME I KS HVF FSL I NW 
DDLINKKITPPFTIPNVSGPNELI^HFDPEFTEEPVPNSIGKSPDSVLVTASVKEAAEAFLG 
FSYAPPTDSFL 

SEQ ID NO: 140_AA107515_M 
MTVKAEAARSTLTYSRMRGMVAILIAFMKQRR 

SHPQEPEI^ANPSPPPSPSQQINLGPSSNPHAKPSDFHFLKVIGKGSFGKVLLARH 
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FIGURE IE 



EVFYAVKVLQKKAI LKKKEEKHIMSERNVLLKNVKHPFLVGLHFSFQTADKLYFVI£)YIN 

GGELFYHLQRERCFLEPRARFYAAEIASAIXSYLHSLNIVYRDLKPENILL^ 

XFQLRRIEHNGTTSTFCGTPEYIAPEVLHKQPYDRT^ 

TAE^ra3NILNKPLiQLKPNITNSARHLLEGLLQKDRTKRLGAKDDFMEIKSHIFFSLI^^ 
DLINKKI TPPFNPNVSGPSDLRHFDPEFTEEPVPS S I GRS PDS I LVTAS VKEAAEAFLGF 
SYAPPVDSFL 

SEQ ID NO: 141_AA109508_M 

HLQRERRFLEPRARFYAAEVASAIGYLHSLNIIYRDLKPENILLDCQGHV^ 

GVEPEDTTSTFCGTPEYIAPE^RKEPYDRAVDWWCLGAVLYEMLHGLPPFYSQDVSQMY 

ENII^QPLQIPGGRTVAACDLLQSLLHKDQRQRIXSSKADFLEIKNHW 

RLTPPFNPNVTGPADLKHFDPEFTQEAVSKSIGCTPDTVASSSGASSAFLGFSYAPEDDD 

ILDC 

SEQ ID NO: 142_AA887783_H 

MQRDHTMDYKESCPSVXIPSSDEHREKKKRFTVYKVLVSV^ 

LKKQFPAXALKI PAKRIFGDNFDPDFIKQRRAGLNEFIQNLVRYPELYNHPDVRAFLQMD 
SPKHQSDPSEDEDERSSQKl^STSQNINLGPSGNPHAKPTDFDFLKVIGKGSFGKVLI^ 
RKIJDGKFYAVKVLQKKIVIiNRKEQKHIMAERNVL 
DFVNGGEGHVVLTDFGLCKEGIAISDTTTTFCGTPEYLAPE^ 

LYEMLYGLPPFYCRDVAEMYDNI LHKPLSLRPGVSLTAWS I LEELLEKDRQNRLGAKEDF 
LEI QNHPFFESLSWADLVQKKI PPPFNPNVAGPDDI RNFDTAFTEETVPYS VCVS SDYS I 
VNASVLEADDAFVGFSYAPPSEDLFL 

SEQ ID NO: 143_R47805_H 

MAHQTGIHATEELKEFFAKTU^GSVRLIKWIEDEQLVLGASQEPVGRWDQDYDRAVLPL 
LDAQQPCYLLYRI^SQNAQGFEWLFIAWSPDNSPVRLKMLYAA 

LFGTVKDDLS FAGYQKHLS S CAAPAPLTS AERELQQ I R I NE VKTE I S VE S KHQTLQGLAF 
PI^PEAQRALQQLKQKMVNYIQMKLDLERETIELVHTEPTDVAQLPSRVPRDAARYHFFL 
YKHTHEGDPLESVVFIYSMPGYKCSIKERI^YSSCKSRLLDSVEQDFHLEIAKKIEIGDG 
AELTAEFLYDEVHPKQHAFKQAFAKPKGPGGKRGHKRL I RGPGENGDDS 

SEQ ID NO: 144_H60215_H 

MSKLRMKRRASDRGAGETSARAKALGSGISGNNAKRAG 

KDGTDDFYQLKILTLEERGDQGIESQEERQGKMLLHTEYSI^SL^ 

RTCEIVEDTESSRMVKKMKKRICLVLDCLCAHDFSDKTADLINLQHYV 

VI FYDWRWEALHQKNI VHRDLKLGNMVLNKRTHRI TITNFCLGKHLVSEGDLL 

S PAY I S PDVLSGRPYRGKPSDMWALGWLFTMLYGQF PFYD S I PQELFRKI KAAE YT I PE 

DGRVSENTVCLIRKI^VLDPQQRIiAAADVLEALSAIIASWQSLSSLSGPLQWPDI 

SNADSSQEAKVTEECSQYEFENYMRQQLLLAEEKSSIHDTRSWVPKRQFGSA 

DAQPMTSLDTAI LAQRYLRK 

SEQ ID NO: 145_SGK324_H 

MASTRSIELEHFEERDKRPRPGSRRGAPSSSGGSSSSGPKGNGLIPSPAHSAHCSFYRTR 

TLQALS SEKKAKKARFYRNGDR YFKGLVFAI S SDRFRS FDALL I ELTRSLSDNVNLPQGV 

RTIYTIDGSRKVTSLDELLEGESYVCASNEPFRKVDYTKNINPN^ 

SSVKSEVKESKDFIKPKLVTVIRSGVKPRKAWILLNKKTAHSFEQVLTO 

VVKRLCTLTX3KQWVTCVHLPDFFGDDDVFIACGPEKFRYAQDDFVLDHSECRVLKSSYS 

RSSAVKYSGSKSPGPSRRSQISAHGRSSSNVNGGPELDRCISPEGVNGNRCSESSTLLEK 

YKIGKVIGDGNFAWKECIDRSTGKEFALKI IDKAKCCGKEHLIENEVS ILRRVKHPNI I 
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FIGURE IF 

MLVEEMETATELFLVMELVKGGDLTO 

RD I KPENIjL VCEYPDGTKS LKLGDFGLATWEG PL YTVCGT PTYVAPX 1 1 AETG YGLKVD 
I WAAGVI TYI LLCGFPPFRSENNLQEDLFDQI LAGKLEFPAPYWDNI TDSAKEL I SQMLQ 
VNVEARCTAGQ I LSHPWVSDDASQENNMQAEVTGKLKQHFNNALPKQNSTTTGVS VI MVS 
GRRQVWPDCGAGLEVFELGSRELPSHGSWCLP 

SEQ ID NO: 146_W30246_M SGK324_M 

TKSSSSSPTSPGSFRGLKI SAQGRSSSNVNGGPELDRCLSPEGVNGNRCSESFPLLEKYR 
IGKVI GDGNFAWKECVDRYTGKEFALKI I DKAKCCGKEHL I ENEVS I LRRVKHPNI I ML 
VEEMETATDLFLVMELVKGGDLFDAI TS STKYTERDGSAMVYNLANALRYLHSLS I VHRD 
I KPENLLVCEYPDGTKSLKLGDFGLATVVEG PL YTVCGT PTYVAPE 1 1 AETG YGLKVD VW 
AAGVI TY I LLCGF P PFRS ENNLQEDLFDQ I LAGKLEFPAP YWDN I TDS PCV CFRKCL 

SEQ ID NO: 147_AA3 83293_H 

PAAKRVVVYRNGDPFFPGSQLVVTQRRFPTMEAFLCEVTSAVQAPLAVRALYTPCHGHPV 

TNLADLKNRGQYVAAGFERFHKLPPYQAFCLSVFRNGDLVSPPFSLKLSQAASQDWETVL 

KLLTEKVKLQSGAWLCTLEGLPLSAGKELVTGHYYVAVGEDEFKDLPYPALSTRGLL^ 

GNEAHLRSGVGTVAGSPKTLGRKAKKETCLIVTLTLKYMSETSRIX^SFPSGVIGVYG^ 

PHRRKETAGALEVADDEDTQTEEPLDQRAAQIVEQVTCLQDFFGDDDVFIACGPEKFRYA 

QDDFVLDHSRRRLLREHQAGFEKLRRTRGEEKEAEKEKKPCMSGGRR^ 

EPKTRPEENKPERPSGRKPRPMGIIAANVEKHYETGRVIGDGNFAVVKECRHRETRQAYA 

MKI IDKSRLKGKEDMVDSE I LI I QS LSHPNI VKLHEVYETDME I YL I LE YVQGGDLFDA I 

IESVKFPEPDAALMIMDLCKALVHMHDKSIVHRDLKPEN^ 

KHWRP I FTVCGTPTYVAPE I LS EKGYGLEVDMWAAGVI LY I LLCGFP PFRS PXXGDQDE 
LFNI IQLGHFEFLPPYWDNI SDAAKDLVSRLLWDPKKRYTAHQVLQHPWI ETAGKTNTV 
KRQKQVS PS SDGHFRSQHKRWEQVS 

SEQ ID NO: 148_AA197883_M 

MPTAPVLRPPPPPATPAPPAPSRPAPPI PGHRGPCDHS LKCLS SKI SERKLPGPWLPAGR 

GPLEKPVLGPRGAVMPLFSPQSSI^SVRAEHSPLKPRVVTVVKIjGGQPLRKATL 

VQTFEQLLSDISEALGFPRWKNDRVRKLFTLKGREVKSVSDFFREGDAFIAMGKEPLTLK 

SIQLAMEELYPKNRALALAPHSRVPSPRLRSRLPSKLLKGSHRCGEAGSYSAEME 

RHQGKTSTVLAPEDKARAQKWWGKQESEPGGPPSPGAATQEETHASGEKHLGVEIEKTS 

GEIVRCEKCKRERELQLGLQREPCPLGTSELDLGRAQKRDSEKLVRTKSCRRPSKAKFTD 

GEEGWKGDSHRGSPRDPPQEMRRPNSNSDKKEIRGSESQDSYPQGAPKAQKDFVEGPPAV 

EEGPIDMRREDRHTCRSKHAAWLRREQQAEPPQLPRTRGEEKQAEHEKKPGGLGERRAPE 

KESKRKLEEKRPERPSGRKPRPKGI I SADVEKHYDI GGVI GDGNFATVKECRHRETKQAY 

AMKMIDKSQLKGKEDIVDSEILIIQSLSHPNIVKIiHEVYETEAEIYLIMEYVQGGDLFDA 

I VENVKFPEPEAAVMI TDLCKAFVHMHDKNI VHRDVKPENLLVQRNEDKS I TLKLADFGL 

AKYVVRPIFTVCGTPTYVAPEILSEKGYGLEVDMWAAGVILYILLCGFPPFRSPERDQDE 

LFNI IQVGQFEFLSPYWDNI SDAAKDLVRNLLEVDPKKRYTAEQVLQHPWI EMVGHTNTG 

NSQKEES PNSLGHFQSQHKKVAEQMP 

SEQ ID NO: 149_DRAK2_H 

MSRRRFDCRS I SGLLTTTPQI P I KMENFNNFY I LTS KELGRGKFAWRQC I SKSTGQEYA 
AKFLKKRRRGQDCRAEILHEIAVLELAKSCPRVINLHEVYENTSEIILILEYAAGGEIFS 
LCLPELAEMVSENDVIRLIKQILEGVYYLHQNNIVHLDLK^ 

GMSRKIGHACELREIMGTPEYLAPEI LNYDPI TTATDMWNIGI IAYMLLTHTSPFVGEDN 
QETYLNISQVNVDYSEETFSSVSQLATDFIQSLLVKNPEKRPTAEICLSHSWLQQWDFEN 



*>l lib 
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FIGURE 1G 



LFHPEETSSSSQTQDHSVRSSEDKTSKSSCNGTCGDREDKENIPEDSSMVSKRFRFDDSL 
PNPHELVSDLLC 

SEQ ID NO: 150_W44160_M DRAK2_M 

MSRRRFDCRS VSGLLTTTPQTP I KTENFNNFYTLTPKELGRGKFAWRQC I S KS TGQE YA 
AKSLKKRRRGQDCRAEILHEIAVLEIiARSCPHVINLHEVYENAT^ I LVLE YAAGGE I FN 
LCLPELAEMVSENDVIRLI KQI LEGVHYLHQNNI VHLDLKPQNILLSSIYPLGDIKIVDF 
GMSRKIGNASELREIMGTPEYLAPEILNYDPITTATDMWNIGIIAYM^ 
QETYLNISQVNVDYSEEMFSSVSQLATDFIQSLLVKN^ 

LFHPEETSGSSQIQDLTLRSSEEKTSKSSCNGSCGAREDKENIPEDGSLVSKRFRFDDSL 
PSPHELVPDLFC 

SEQ ID NO: 151_H01248_H, DRAK1_H 

MIPLEKPGSGGSSPGATSGSGRAGRGLSGPCRPPPPPQARGLLTEIRAWRTEPFQDGYS 
LCPGRELGRGKFAWRKC I KKDSGKEFAAKFMRKRRKGQDCRME 1 1 HE I AVLELAQDNP W 
VINLHEVYETASEMILVLEYAAGK3EI FDQCVADREEAFK^ LEGVHFLHTR 
DWHLDLKPQNI LLTSES PLGDI KI VDFGLSRI LKNSEELREIMGTPEYVAPE I LS YDP I 
SMATDMWSIGVLTYVMLTGISPFLGNDKQETFLNISQMNLSYSEEEFDVLSESAVDFIRT 
LLVKKPEDRATAEECLKHPWLTQSSIQEPSFRMEKALEEANALQEGHSVPEINSDTDKSE 
TEESIVTEELIWTSYTLGQCRQSEKEKMEQKAISKRFKFEEPLLQEIPGEFIY 

SEQ ID NO: 152_AA021445_H 

MPARI GYYE I DRTI GKGNFA WKRATHLVT KAKVA I KI I DKTQLDEENLKKI FREVQIMK 
MLCHPH 1 1 RLYQVMETERM I YLVTE YAS GGE I FDHLVAHGRMAEKEARRKFKQ I VTAVYF 
CHCRNIVHRDLKAENLLLDANIiNIKIADFGFSNLFTPGQLLKTW 

YDGPKVDI WSLGWLYVLVCGALPFDGSTLQNLRARVLSGKFRI PFFMSTECEHL I RHML 

VLDPNKRLSMEQICKHKWMiQjGDADPNFDRLIAECQQLKEERQVDPLNEDV^ 

DKEQTLQSLRSDAYDHYSAIYSLLCDRHKRHKTIJlLGALPSMPRALiAFQAPW 

TA1WISVPQVQLINPENQIVEPDGTLNIJDSDEGEEPSPEALWYLSMRRHTVGVADPRTE 

VMEDLQKLLPGFPGVNPQAPFLQVAPNVNFMHN^ 

LLNGMGPLGRRASDGGANI QLHAQQLLKRPRGPS PLVTMTPAVPAVTPVDEES SDGEPDQ 
EAVQRYLANRSKRHTLAMTNPTAEI PPDLQRQLGQQPFRSRVWPPHLVPDQHRSTYKDSN 
TLHLPTERF S PVRRFSDGAAS I QAFKAHLEKMGNNS S I KQLQQECEQLQKMYGGQ I DERT 
LEKTQQQHMLYQQEQHHQILQQQIQDSICPPQPSPPLQAACENQPALLTHQLQRLRIQPS 
SPPPNHPNNHLFRQPSNSPPPMSSAMIQPHGAASSSQFQGLPSRSAIFQQQPENCSSPPN 
VALTCLGMQQPAQSQQVTI QVQEPVDMLSNMPGTAAGS SGRG I S I S PSAGQMQMQHRTNL 
MATLSYGHRPLSKQLSADSAEAHSLNVNRFSPA 

GVGFSPTQALKVPPLDQFPTFPPSAHQQPPHYTTSALQQALLSPTPPDYTRHQQVPHILQ 
GLLSPRHSLTGHSDIRLPPTEFAQLIKRQQQQRQQQQQQQQQQEYQELFRHMNQGDAGSL 
APSLGGQSMTERQALSYQNADSYHHHTSPQHLLQIRAQECVSQASSPTPPHGYAHQPALM 
HSESMEEDCSCEGAKDGFQDSKSSSTLTKGCHDSPLLLSTGGPGDPESLLGTVSHAQELG 
I HP YGHQPTAAFS KNKVPS RE P VI GNCMDRS S PGQAVELPDHNGLG Y PARPS VHEHHRPR 
ALQRHHTIQNSDDAYVQLDNLPGMSLVAGKALSSARMSDAVLSQSSLMGSQQFQDGENEE 
CGASLGGHEHPDLSDGSQHLNSSCYPSTCITDILLSYKHPEVSFSMEQAGV 

SEQ ID NO: 153_2R22-5 - 11_H 

MTAVYMNGGGLWPHYARTORRDSVESGCQTESSKEGEEGQPRQLTPFEKLTQDMSQDEK 
VVREITLGKRIGFYRIRGEIGSGNFSQVKLGIHSLTK^ 
EISSMEKLHHPNIIRLYEVVETLSKLHLV^^ 
VSAVKHMHENQI IHRDLKAENVFYTSNTCVKVGDFGFS W 
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FIGURE 1H 



LFRDEHYIGI YVDIWALGVLLYFMVTGTMPFRAETVAKLK^ 
LIRGVLQQIPTERYGIDCIMNDEWMQGV 

LEHLGITEEHIRNNQGRDARSSITGVYRIILHRVQRKKALESVPVMMLPDP^ 
RVYRGIRHTSKFCSIL 

SEQ ID NO: 154_R3123 7_1_H, AAC33487 

MSTRTPLPTVNERDTENHTSHGDGRQEVTSRTSRSGARCRNSIASCADEQPHIGNYRLLK 
TI GKGNFAKVKLARHI LTGREVAI KI IDKTQLNPTSLQKLFREVRIMKILNHPNI VKLFE 
VIETEKTLYLIMEYASGGEVFDYLVAHGRMKEKEARSKFRQIVSAVQYCHQKRI 
AENLLLDADMNIKIADFGFSNEFWGGKIJDTFCGSPPYAAPELFQGKK^ 
VI LYTLVSGSLPFDGQNLKELRERVLRGKYRIPFYMSTDCEN^ 

IMKDRWINAGHEEDELKPFVEPELDISDQKRIDIMVGMGYSQEEIQESLSKMKYDEITAT 
YLLIX3RKSSEIJ)ASDSSSSSNLSIAKVRPSSDLNNSTGQSPHHKVQRSVSSSQKQRRYSD 
HAGPAI PS WAYPKRSQTSTADGDLKEDGI SSRKSSGSAVGGKG I APAS PMLGNASNPNK 
ADI PERJKKSSTVPSSNTASGGMTRRNTYVCSERTTADRHSVIQNGKENSTI PDQRTPVAS 
THSISSAATPDRIRFPRGTASRSTFHGQPRERRTATYNGPPASPSLSHEATPLSQTRSRG 
STNLFSKLTSKLTRSRJ^SAEQKDENKEAKPRSLRFTWSMKTTS SMDPGDMMRE I RKVLD 
ANNCDYEQRERFLLFCVHGIX^HAENLVQWEMEVCKLPRLS 
SKIANELKL 

SEQ ID NO: 155_W90839_M 

KGPSWSSRSLGARCRNS I AS CPEEQPHVGNYRLLRTI GKGNFAKVKLARHI LTGREVAI K 
1 1 DKTQLNP S S LQKLFREVR I MKGLNH PN I VKLFE V I ETEKTLYLVME YAS AGE VFD YL V 
SHGRMKEKEARAKFRQIVSAVHYCTQIOSriVHRDLKAENLLLDAEANIKIAD 
GSKLDTFCGSPPYAAPELFQGKKYDGPEVDI WSLGVI LYTLVSGSLPFDGHNLKELRERV 
LRGKYRVPFYMSTDCESILRRFLVLNPAKRCTLEQIMKDKWINIGYEGEELKPDTELKEE 
RMPGRKASCSAVGSGSRGLPPS S PMVS SAHNPNKAE I PERRKDSTSTPNNLPPSMMTRRN 
TYVCTERPGSERPSLLPNGKENSSGTSRVPPASPSSHSLAPPSGERSRLARGSTIRSTFH 
GGQVRDRRAGSGSGGGVQNGPPASPTLAHEAAPLPSGRPRPTTNLFTKLTSKLTRRVTDE 
PERIGGPEVTSCHLPWDKTETAPRLLRFPWSVKLTSSRPS 

SEQ ID NO: 156_4 06786 . 5_H 

MEVGGLTVFEEDQRCLSQSLPLPVSAEGPAAQTTAEPSRSFSSAHRHLSRRNGLSRLCQS 

RTALSEDRWSSYCLSSIJ^QNICTSKLHCPAAPEHTDPSEPRGSVSCCSLLRGLSSGWSS 

PLLPAPVCNPNKA I FTVDAKTTE I LVANDKACGLLGYS SQDL I GQKLTQFFLRSDSDWE 

ALSEEHMEADGHAAWFGTWDI ITRSGEKI PVSVWMKRMRQERRLCCVWLEPVERVST 

WVAFQSDGTI TSCDSLFAHLHGYVSGEDVAGQHITDLI PSVQLPPSGQHI PKNLKI QRS V 

GRARDGTTFPLSLKLKSQPSSEEATTGEAAPVSGYRASVWVFCTISGLITLLPDGTIHGI 

NHSFALTLFGYGKTELLGKNITFLIPGFYSYMDLAYNSSLQLPDIASCLDVGN^ 

TLDPWQGQDPAEGGQDPRI NVVLAGGHVVPRDE I RKLMESQD I FTGTQTEL I AGGQLL S C 

LSPQPAPGVDNVPEGSLPVHGEQALPKDQQITALGREEPVAIESPGQDLLGESRSEPVDV 

KPFASCEDSEAPVPAEDGGSDAGMCGLCQKAQLERMGVSGPSGSDLWAGAAVAKPQAKGQ 

LAGGSLLMHCPCYGSEWGLWWRSQDLAPSPSGMAGLSFGTPTLDEPWLGVENDREELQTC 

LI KEQLSQLSLAGALDVPHAELVPTECQAVTAPVS SCDLGGRDLCGGCTGSSS ACYALAT 

DLPGGLEAVEAQEVDVNSFSWNLKELFFSDQTDQTSSNCSCATSELRETPSSLAVGSDPD 

VGSLQEQGSCVLDDRELLLLTGTCVDLGQGRRFRESCVGHDPTEPLEVCL 

RESPGHVPSTLDAGPEDTCPSAEEPRLNVQVTSTPVIVMRGAAGLQREIQEGAYSGSCYH 

RDGLRLSIQFEVRRVELQGPTPLFCCWLVKDLI^SQRDSAARTRLFIASLPGSTHSTAAE 

LTGPSLVEVLRARPWFEEPPKAVE^GLAACEGEYSQKYSTMSPLGSGAFGFVWTAVDKG 

KNKEVWKFI KKEKVLEDCWI EDPKLGKVTLE I AI LSRVEHANI I KVLDI FENQGFFQLV 
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FIGURE II 



MEKHGSGLDLFAFIDRHPRLDEPIASYIFRQV 

IVIAEDFTIKLIDFGSAAYLERGKLFYTFCGTIEYCAPEVLM^ 

YTLVFEENPFCEI^ETVEAAIHPPYLVSKELMSLVSGLI^ 

PVNLADYTWEEWRVNKPESGVLSAASLEMGNRSLSD 

HPGDPRLLTS 

SEQ ID NO: 157_AA544838_M 406786JVI 

TRPHPCLDEPLASFIFRQLVSAVGYLHSQGIIHRDIKDENIVIAEDFTIKLIDFGSAAYL 
ERGKLFYTFCGTI EYCAPEVLIGNPYRGPELEMWSLGVTLYTLI FEENPFCEVEETMEAV 
IHPPFLVSQELMSLLSGLLQPCPEQRTTLEKLIRDPVA/TQPVNLASYTWEE^ 
GLLSAASLEIGSRSPSEMAQREGLCGPPAPRETRGDQHCLHLKDPSLPVS 

SEQ ID NO: 158_AA785735_H 

MVMADGPRHLQRGPVRVGFYDI EGTLGKGNFAWKLGRHRI TKTEVAI KI IDKSQLDAVN 

LEKI YREVQI MKMLDHPHI I KLYQVMETKSMLYLVTE YAKNGE I FDYLANHGRLNES EAR 

RKFWQILSAVDYCHGRKIVHRDLKAENLLLDNNMNIKIADFGFGNFFKSGELLATWCGSP 

PYAAPEWEGQQYEGPQLDIWSMGVVLYVLVCGALPFDGPTLPILRQRVLEGRFRIPYFM 

SEDCEHLIRRMLVLDPSKRLTIAQIKEHKWMLIEVPVQRPVLYPQEQENEPSIGEFNEQV 

LRLMHSLGIDQQKXIESLQNKSYNHFAAIYFLLVERLKSHRSSFPVEQRLD 

AEQTVAKAQTVGLPVTMHSPNMRLLRSALLPQASNVEAFSF 

PKVNGCLLDPVPPVLVRKGCQSLPSNMMETSIDEGLETEGEAEEDPAHAFEAFQSTRSGQ 
RRHTLSEVTNQLVVMPGAGKIFSMNDSPSLDSVDSEYDM 

ANQPSPRMTSPFISLRPTNPAMQALSSQKREVHNRSPVSFREGRRASDTSLTQGIVAFRQ 

HLQNLARTKGILELNKVQLLYEQIGPEADPNLAPAAPQLQDIASSCPQEEV 

LPASVHPQLSPRQSLETQYLQHRLQKPSLLSKAQNTCQLYCKEPPRSLEQQLQEHRLQQK 

RLFLQKQSQLQAYFNQMQIAESSYPQPSQQLPLPRQETPPPSQQAPPFSLTQPLSPVLEP 

SSEQMQYSPFLSQYQEMQLQPLPSTSGPRAAPPLPTQLQQQQPPPPPPPPPPRQPGAAPA 

PLQFSYQTCELPSAASPAPDYPTPCQYPVDGAQQSDLTGPDCPRSPGLQEAPSSYDPLAL 

SELPGLFDCEMLDAVDPQHNGYVLVN 

SEQ ID NO: 159_AA207220_H 
MESLVFARRSGPTPSAAELARPLAEGLIKSPKPLMI^ 

KGTYGKVKKARESSGRLVAIKSIRKDKIKDEQDLMHIRREIEIMSSLNHPHIIAIHEW 

NSSKIVIVMEYASRGDLYDYISERQQLSERET^RHFFRQIVSAVHYCHQNRVVHRDLKLEN 

ILLDANGNIKIADFGLSNLYHQGKFLQTFCGSPLYASPEIVNGKPYTGPEVDSWSLGVLL 

YILVHGTMPFDGHDHKILVKQISNGAYREPPKPSDCLXGLIRWIiLMW 

HWWVNWGYATRVGEQEAPHEGGHPGSDSARASMADWLRRSSRPLLENGAKVCSFFKQHAP 

GGGSTTPGLERQHSLKKSRKENDMAQSLHSDTADDTAHRPGKSNLKLPKGILKKKVSASA 

EGVQEDPPELSPIPASPGQAAPLLPKKGILKKPRQRESGYYSSPEPSESGELLDAGDVFV 

SGDPKEQKPPQASGLLLHRKGILKLNGKFSQTA^ 

SGAVSEDSILSSESFDQLDLPERLPEPPLRGCVSVDNLTGLEEPPSEGPGSCLRRWRQDP 
LGDSCFSLTDCQEVTATYRQALRVCSKLT 

SEQ ID NO: 160_AA426580_H, MAK_V_H 

MPAAAGDGl^EPAAPGGGGGAEDAARPAAACEGSFLPAWVSGVPRERLRDFQHHKRVGN 
YL I GSRlOiGEGS FAKVREGLHVLTGEKVAI KVI DKKRAKKDTYVTKNLRREGQ I QQM I RH 
PNI TQLLD I LETENS YYLVMELCPGGNLMHKI YEKKRLEES EARRY I RQL I S AVEHLHRA 
G WHRDLKI ENLLLDEDNNI KL I DFGLSNCAGI LGYSDPFSTQCGS PAYAAPELLARKKY 
GPKIDWSIGVNMYAI^TGTLPFTVEPFSLJIALYQKMVDKEMNPLPTQLSTC 
LEPDPVKRPNIQQALiANRWLNENYTGKVPCNVTYPNRISLED 
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FIGURE 1J 



DVINTVLSNRACHIIAIYFLLNKKIiE^ 
SLDTWTRDLEFHAVQDKKPKEQEKRGDFLHRPFSKKLDKN^ 

LLKDRKASKSSFPDKDSFGCRNI FRKTSDSNCVASSSMEFI PVPPPRTPRI VKKPEPHQP 
GPGSTGIPHKEDPLMLDMVRSFESVDRDDHV^ 

PGLPSGSMSPIJITPI^PTLVSFAHEDKNSPPKEEGLCCPPPVPSNGPMQPLGSPNCVKSR 
GRFPIWGIGQMLRKI^QSLQPSADRPLEASLPPI^PIJVPVNIiAFDMADGVKTQC 

SEQ ID NO: 161_Z36720_H 
MDTKLNMLNEKVDQLI^FQEDV^ 

DTQAGWPEVLELVRAMQQDAAQHGARLEALFRMVAAVDRAIALVGATFQK^ 

RVPWRRGS PGDS PEEWVKEEEVCFMPPVP PAPGAAGQSLQKDKGELS AEQG I WATLMTLV 

IIWTAANKERVEEEGGKPKHVLSTSGVQSDAREPGE 

ADPAQAWSPGQGIX3VPGPAQAFPGHLPLPTKVEAKAPETPSENLRTGLELAPAPGRVNV 

VSPSLEVAPGAGQGASSSRPDPEPLEEGTRLTPGPGPQCPGPPGLPAQARATHSGGETPP 

RAALLKGAVAPGFSRRDLVFPSIFCACLGISIHIQEMDTPGEMLMTGRGSLGPTLTTEAP 

AAAQPGKQGP PGTGRCLQAPGTE PGEQTPEGARELS PLQES S S PGGVKAEEEQRAGAE PG 

TRPSLARSDDNDHEVGALGLQQGKSPGAGNPEPEQDCAARAPVRAEAVRRMPPGAEAGSV 

VLDDS PAPPAPFEHRWS VKETS I S AG YE VCQHEVLGGGRFGQVHRCTEKS TGL PLAAKI 

I KVKS AKDREDVKNE I NI MNQLSHVNL I QLYDAFES KH S CTLVME YVDGGELFDR I TDEK 

YHLTELD WLFTRQ I CEGVHYLHQHYI LHLDLKPENI LCVNQTGHQ I KI I DFGLARRYKP 

REKLKVNFGTPEFLAPEVVNYEFVSFPTDMWSVGVITYMLLSGLSPFLGETDAE 

NCSWDFDADTFEGLSEEAKDFVSRLLVKEKSCRMSATQCLKHEWLNNLPAKASRSKTRL^ 

SQLLLQKYIAQRKWKKHFYWTAANRLRKFPTSP 

SEQ ID NO: 162_SGK088_H 

GEMALFECLVAGPTDVEVDWLCRGRLLQPALLKCKMHFDGRKCKLLLTSVHEDDSGVYTC 

KLSTAKDELTCSARLTVRPSIAPLFTRLLEDVEVLEGRAARFDCKISGTPPPVVTWTHFG 

CPMEESENLRLRQDGGLHSLHIAHVGSEDEGLYAVSAVNTHGQAHCSAQLYVEEPRTAAS 

GPSSKLEKMPS I PEEPEQGELERLS I PDFLRPLQDLEVGLAKEAMLECQVTGLPYPTI SW 

FTiNGHRIQSSDDRRMTQYRDVHRLVFPAVGPQHAGVYKSVIANKLGKT^CT 

PGPPDGAPQVVAVTGRMVTLTWNPPRSLDMAIDPDSLTYTVQHQVLGSDQOT 

PGWAATGLRKGVQHIFRVLSTTWSSSKPSPPSEPVQLLEHGPTLEEAPAMI^ 

VEGQPASVTVTFNHVEAQVVWRSCRGTU^LEARAGVYE 

LTCTARNRHGTQTCSVTI^IiAEAPRFESIMEDVEVGAGETARFAVV^ 

EVLLTE S SHVS FVYEENECS LVVLSTGAQDGGVYTCTAQNLAGEVS CKAE1AVHS AQTAM 

EVEGVGEDEDHRGRRLSDFYD I HQE I GRGAFS YLRRI VERS SGLE FAAKF I P SQAKPKAS 

ARREARLLARLQHDCVLYFHEAFERRRGLVIVTELCTEELLERIARKPTVCE 

QVLEGIHYl^QSHVLHLDVKPENLLVW 

EFVAPE I VNQS P VS GVTD I WP VGWAFLCLTGI S PFVGENDRTTLMNI RNYNVAFEETTF 

LSLSREARGFLIKVLVQDRLRPTAEETLEHPWFKTQAKGAEVSTDHLKLFLSRRRWQRSQ 

ISYKCHLVLRPIPELLRAPPERVWVTMPRRPPPSGGLSSSSDSEEEELEELPSVPRPLQP 

EFSGSRVSLTDI PTEDEALGTPETGAATPMDWQEQGRAPSQDQEAPS PEALPS PGQEPAA 

GASPRRGEI^GSSAESALPRAGPRELGRGLHKAASVELPQRRSPGPGATRIARGGLGEG 

EYAQRLQALRQRLLRGGPEDGKVSGLRGPLLESLGGRARDPRMARAASSEAAPHHQPPLE 

NRGLQKSSSFSQGEAEPRGRHRRAGAPLEIPVARLGARRLQESPSLSALSEAQPSSPARP 

SAPKPSTPKSAEPSATTPSDAPQPPAPQPAQDKAPEPRPEPVRASKPAPPPQALQTLALP 

LTPYAQIIQSLQLSGHAQGPSQGPAAPPSEPKPHAAVFARVASPPPGAPEKRVPSAGGPP 

VLAEKT^VPTVPPRPGSSLSSSIENLESEAVFEAKFKRSRESPLSLGLRLLS 

PFRGAEEEDGIYRPSPAGTPLELVRRPERSRSVQDLRAVGEPGLVRRLSLSLSQRLRRTP 

PAQRHPAWEARGGDGE S S EGGS S ARGS PVLAMRRRLS FTLERLS SRLQRSGS S EDS GGAS 
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FIGURE IK 

GRSTPLFGRIiRRATSEGESLRRLGLPHNQLAAQAGATTPSAES^ 
RSRLRWGFSRPRKDKGLSPPNLSASVQEELGHQYWSESDFPPVFHIKIjK^ 
TLLCLPAACPAPHI SWMKDKKSLRSEPSVI I VSCKDGRQLLSI PRAGKRHAGLYECSATN 
VLGSITSSCTVAVARVPGKLAPPEVTQTYQDTAL^ 
HPVSSGIPDCYYNVTHLPVGVTVRFRVACANRAGQGP 

HQE^VTSRPARARPPDSPTSLAPPLAPAAPTPPSVTVSPSSPPTPPSQALSSLKAVGPP 

PQTPPRRHRGLQAARPAEPTLPSTHVTPSEPKPFVLDTGTPIPASTPQGVKPVSSSTPVY 

VWSFVSAPPAPEPPAPEPPPEPTKVTVQSLSPAKEWSSPGSSPRSSPRPEGTTLRQGP 

PQKPYTFLEEKARGRFGVVRACRENATGRTFVAKIVPYAAEGKPRVLQEYEVLRTLHHER 

IMSIJIEAYITPRYLVLIAESCGNRELLCGLSDRFRYSEDDVATYMVQLLQGLDY]^ 

LHLDI KPDNLLLAPDNALKI VDFGSAQPra 

TDIWGAGVLTYIMLSGRSPFYEPDPQETEARIVGGRFDAPQLYPNTSQSATLFLRKVLSV 

HPWSRPSLQDCLAHPWLQDAYIJ4KIiRRQTLTFTTNRLKEFLGEQRRRRAE^ 

SYPGGP 

SEQ ID NO: 163_AA542015_M SGK088_M 

ATDIWGAGVLTYIMLSGYSPFYEPDPQETEARIVGGRFDAFQLYPNTSQSATLFLRKVLS 

VHPWSRPSLQDCLAHPWLQDAYLMKIjRR 

RSYPGSP 

SEQ ID NO: 164_R19772_H 

MKGGDRAYTRGPSLGWLFAKCCCCFPCRDAYSHS S SENGGKSE SVANLQAQPSLNF I HS S 
PGPKRSTNTLKKWLTSPVRRLNSGKADGNIKKQKKV 

ADE S KKGWGEDE PDEESHTPLP P PMKI FDNDPTQDEMS S S LLAARQAS TE VPTAADLVNA 
IEKLVKNKLSLEGSSYRGSLKDPAGCIJ^GMAPPTPPKNPEEEQKAKALRGRM 
QTEKDYVKDLGIVVEGFMKRIEEKGVPEDMRGKDKIVFGNIHQIYDWHKDFFLAELEKCI 
QEQDRLAQLF I KHERKLH I YVWYCQNKPRS E Y I VAE YDAYFEE VKQE I NQRLTLSDFL I K 
PIQRITKYQLLLKDFLRYSEKAGLECSDIEKAVELMCLVPKRCNDMMNLGRL^ 
AQGKLLQQDTFYVI ELDAGMQSRTKERRVFLFEQI VI FSELLRKGSLTPGYMFKRS I KMN 
YLVLEENVDNDPCKFALMNRETSERVVLQAANADIQQAWQDINQVLE^ 
IEYQRKERSTAVMRSQPARLPQASPRPYSSVPAGSEKPPKGSSYNPPLPPLKISTSNGSP 
GFEYHQPGDKFEASKNDLGGCNGTSSMAVI KDYYALKENE I CVSQGE WQVLAVNQQNMC 
LVYQPASDHS PAAEGWVPGS I LAPLTKATAAE SSDGS I KKSCSWHTLRMRKRAEVENTGK 
NEATGPRKPKD I LGNKVS VKETNS SEESECDDLDPNTSME I LNPNFI QEVAPEFLVPLVD 
VTCLLGDTVI LQCKVCGRPKPT I TWKGPDQNI LDTDNS S ATYTVS SCDSGE I TLKI CNLM 
PQDSGIYTCIATNDHGTTSTSATVKVQGVPAAPNRPIAQERSCTSVILRWLPPSSTGNCT 
ISGYTVEYREEGSQIWQQSVASTLDTYLVIEDLSPGCPYQFRVSASNPWGISLPSEPSEF 
VRLPEYDAAADGATI SWKENFDSAYTELNE IGRGRFS I VKKCIHKATRKDVAVKFVNKKM 
KKKEQAAHEAALLQHLQHPQYI TLHDTYES PTS YI LI LELMDDGRLLDYLMNHDELMEEK 
VAFYIRDIMEALQYLHNCRVAHLDIKPEN^ 
LLGNPEFAAPEVIQGIPVSLGTDIWSIGVLTYV^ 

PHEYFCGVSNAARDFINVI LQEDFRRRPTAATCLQHPWLQPHNGS YSKI PLDTS RLACF I 
ERRKHQNDVRPI PNVKS YI VNRVNQGT 

SEQ ID NO: 165_5R72_8_2_H 

MADSGLDKKSTKCPDCSSASQKDVLCVCSSKTRVPPVLVVEMSQTSSIGSAESLISLERK 

KEKNINRDITSRKDLPSRTSNVERKASQQQWGRGNFTEGKVPHIRIENGAAIEEIYTFGR 

ILGKGSFGIVIEATDKETETKWAIKKVNKEKAGSSAVKLLEREVNILKSVKHEHIIHLEQ 

WETPKJO^LVI^LCEDGELKEILJDRKGHFSE^ 

LENIMVKSSLIDDNNEINU^IK\mDFGLAVKKQSRSEAMLQAT^ 
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FIGURE 1L 

SQQC3DIWSIGVVMYMLLRGEPPFIASSE 

LMKVDPAHRI TAKELLDNQWLTGNKLSS WPTNVLEMMKEWKNNPESVEENTTEEKNKPS 
TEEKLKSYQPWGNVPETNYTSDEEEEKQSTAYEKQFPATSKDNFDMCSSSFTSSKLLPAE 
I KGEMEKTPVTPSQGTATKYPAKSGALSRTKKKL 

SEQ ID NO: 166_SGK3 09_H 

MQCLAAALKDETNMSGGGEQAD I LPANYWKDRWKVLKKI GGGGFGE I YEAMDLLTRENV 
ALKVESAQQPKQVLKMEVAVLKKLQGSGLGQGDGKEEl^ 
KFNYVVMQU^RNLADLRRSQPRGTFTLSTTLRI^ 
AMGRLPSTYRKCYMLDFGLARQYTNTTGDVRPPRNVAG 

DLWS LF YMLVE FAVGQLP WRKI KDKEQVGM I KEKYEHRMLLKHMP S E FHLFLDH I AS LD Y 
FTKPDYQL I MS VFENSMKERG I AENEAFDWE KAGTDALLS TS TS TP P P AEH PADGS HVWG 
GQCDASAWGPAPGEHRGCATGRAPEXPGECTPNSAREALXGAGPQSPPCPPPRGSXGXSL 
GGDRCQPEQTPDQHRQSNCRQGEGRGWPFLSPPIPSLVPLPCSSXAPCPPPISLLARPLF 
PVPSPALASLCLPSSSSSVSFTLRRPSA 

SEQ ID NO: 167_AA234451_H 

MSGGGEQLD I LSVG I LVKERWKVLRKI GGGGFGE I YDALDMLTRENVALKVESAQQPKQV 
LKMEVAVLKKLQGKDHVCRF I GCGRNDRFNYVVMQLQGRNLADLRRSQSRGTFT I STTLR 
LGRQILESIESIHSVGSXHRDIKPSNFAMGRFPSTCRKCYMLDFGLARQFTNSCGDVRPP 
RAVAGFRGTVRYAS INAHRNREMGRHDDLWS LFYMLVEFWGQLPWRKI KDKEQVGS I KE 
RYDHRLMLKHLPPEFS I FLDHI SSLDYFTKPDYQLLTSVFDNS I KTFGVI ESDPFDWEKT 
GNDGSLTTTTTSTTPQLHTRLTPAAIGIANATPIPGDLLRENTO 
VGVSPDKLPGSLGHPRPQEKDVWEEMDANKNKIKIX3ICKAATEEENSHGQANG 
GSPIRVRSEITQPDRDIPLVRKLRSIHSFELEKRLTLEPKPDTDKFLETWYKIVYFSF 

SEQ ID NO: 168_AA435956_H 

TFTIFFEMTVFDLEAKSARGGSNLIJmSVSSFQLFMFQLLRGLAYIHHQHVL^ 

LLI SHLGELKLADFGLARAKS I PSQTYS SEWTLWYRPPDALLGATEYSSELDI WGAGCI 

FIEMFQGQPLFPGVSNILEQLEKIWEVLGVPTEDTWPGVSKLPNYNPEWFPLPTPRSLHV 

VWNRLGRVPEAEDLASQMLKGFPRDRVSAQEALVHDYFSALPSQLYQLPDEESLFTVSGV 

RLKPEMCDLLASYQKGHHPAQFSKCW 

SEQ ID NO: 169__AA626859_H 

NGVADGVI KS VLWQTLQALNFCH I HNC I HRD I KPENI L I TKQG 1 1 KI CDFGFAQ I L I PGD 
AYTDYVATRWYRAPELLVGDTQYG S S VD I WAI GCVFAELLTGQ PLWPGKSDVDQL YL 1 1 R 
TLGKLI PRHQS I FKSNGFFHGI S I PEPEDMETLEEKFSDVHPVALNFMKGCLKMNPDDRL 
TCSQLLESSYFDSFQEAQIKRKARNEGRNRRRQQNQLLPLIPGSHISPTPDGRKQVLQLK 
FDHLPNI 

SEQ ID NO: 170_AA061797_M 

KI ALRE I RMLKLKHPNLVNL I EVFRRKRKMHLVFE YCDHTLLNELERNPNGVSDGVIKSV 
LWQTLQAIiNFCHKHNC I HRDVKPENI L I TKQGMI KI CDFGFARI LI PGDAYTDYVATRWY 
RAPELLVGDTKYGSSVDVWAVGCVFAELLTGQPLWPGKSDVDQLYLI IRTLGKLI PRHQS 
I FRSNQFFRGI S I PEPEDMETLEEKFSNVQPVALS FMKGCLKMNPDERLTCAQLLDSAYF 
ESFQEDQMKRKARSEGRSRRRQQNQLLPLI PGSHI S PTPDGRKQ WQLKFDHL PN I 

SEQ ID NO: 171_AA397553_H 

MPNSERHGGKKDGSGGASGTLQPSSGGGSSNSRERHRLVSKHKRHKSKHSKDMGLVTP^ 
ASLGTVIKPLVEYDDISSDSDTFSDDMAFKLDRRENDERRGSDRSDRLHKH^ 
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FIGURE 1M 



DLLKAKQTEKEKSQEVSSKSGShlKDRISGSSKRSNEETDDYGKAQVAKSSSKESRSSKLH 

KEKTRKERELKSGHKDRSKSHRKRETPKSYKTVDSPKRRSRSPHRKWSDS^ 

S YGQDYDLS PSRSHTSSNYDS YKKS PGSTSRRQSVS PPYKEPS AYQS STRS PS PYSRRQR 

SVSPYSRRRSSSYERSGSYSGRSPSPYGRRRSSSPFLSKRSLSRSPLPSRKSMKSRSRSP 

AYSRHSSSHSKKKRSSSRSRHSSISPVRLPLNSSLGAELSRKKKERAAAAAAAK^ 

KGSPVFLPRKENS SVEAKDSGLESKKLPRSVKLEKSAPDTELVNVTHLNTEVKNS SDTGK 

VIOjDENSEKHLVKDLKAQGTRDSKPIALKEEIVTPKETETSEKETPPPLPTIASPPPPLP 

TTTPPPQTPPLPPLPPIPALPQQPPLPPSQPAFSQVPASSTSTLPPSTHSKTSAVSSQAN 

SQPPVQVSVKTQVSVTAAIPHLKTSTLPPLPLPPLLPGGDDMDSPKETLPSKPVKKEKEQ 

RTRHLLTDLPLPPELPGGDLSPPDSPEPKAITPPQQPYKKRPKICCPRYGERRQTESDWG 

KRCVDKFDI IGI I GEGTYGQVYKARDKDTGELVALKKVRLDNEKEGFP ITAIREIKI LRQ 

LIHRSVVNMKEIVTDKQDALDFKKDKGAFYLVFEYMDHDLMGI^ 

KQLMEGLEYCHKKNFLHRDI KCSNI LLNNSGQI KLADFGLARLYNSEESRPYTNKVI TLW 
YRPPELLLGEERYTPAIDVWSCGCILGELFTKKPI FQANLELAQLELI SRLCGSPCPAVW 
PDVIKLPYFNTMIO>KKQYRRRLREEFSFIPSAAI^^ 

KDVELSKMAPPDLPHWQDCHELWSKKKRRQRQSGVVVEEPPPSKTSRKETTSGT 

NS S PAPPQPAPGKVESGAGDAI GLAD I TQQLNQSELAVLLNLLQSQTDLS I PQMAQLLNI 

HSNPEMQQQLEALNQS I SALTEATSQQQDSETMAPEESLKEAPSAPVI LPSAEQMTLEAS 

STPADMQNIIiAVIiLSQIJ^KTQEPAGSLEENNSDKNSGPQGPRRTPTMPQEEAAACPPHIL 

PPEKRPPEPPGPPPPPPPPPLVEGDLSSAPQELNPAVTAALLQLLSQPEAEPPGHLPHEH 

QAIJIPMEYSTRPRPNRTYGNTDGPETGFSAIDTDERNSGPALTESLVQTLVKNRTFSGSL 

SHLGESSSYQGTGSVQFPGDQDIJ^FARVPIJU^PWGQPFLKAEGSSN^ 

GELGPGTTGAS S S GAGLHWGGPTQS S AYGKLYRGPTRVP PRGGRGRGVP Y 

SEQ ID NO: 172_AA789239_H 

MEMYETLGKVGEGS YGTVMKCKHKNTGQ I VAI KI F YERPEQS VNKI AMRE I KFLKQFHHE 
NLVNL I EVFRQKKKIHLVFEF I DHTVLDELQHYCHGLE S KRLRKYLFQ I LRAI DYLHSNN 
VIIHRDIKPENILVSQSGITKLCDFGFARTLAAPGDIYTDYVATRWYRAPELVLKDTSYG 
KYVPVDIWALGCMIIEMATGNPYLPSSSDLDLLHKIVLKVXFM 
KPKESSKENELRKDERKTVYTtnTiLSSSVIjGKEIEKEKKPKEI 

KKKEYEGGLGQQDANENVHPMS PDTKLVTI EPPNP INPSTNCNGLKENPHCGGSVTMP P I 

NLTNSNLMAAl^SSNLFHPSVRLTERAKKRRTSSQSIGQVM 

FNERTGHSEK2MANENKRKLNFSRSDRKEF 

TESSKIPTIJjNVDQNQEKQEFIPLSLLSACCPIFTNICSQLTIRVEMAIARGRI 
SEQ ID NO: 173_AA124976JVI 

LADIVHACLQIDPAERTSSTDLLRHDYFTRIX5FIEKFIPELRAK^ 
FKENEPVRDEKKSWTNTLLYGNPSLYGKEVDRDKKAKELK^ 

EYEGDHRQQGTADDTQPSSLDKKPSVLELTNPI^PSENSIX5VXEDPHAGGCMIMPPINLT 
SSNLLAANLSSNLSHPNSRLTERTKKRRTSSQTIGQTLSNSRQEDTGPTQVQTEKGAFNE 
RTGQNDQISSGNKRKLNFPKCDRKEFHFPELPFTVQ7 
SKI PTLLSMDPNQEKQEGGDGDCEGKNLKRNRFFFSR 

SEQ ID NO: 174_AA575635_M CCRK_M 

S ASGQLKI ADFGLAR VFS PDGGRLYTHQVATRWYRAPELLYGARQ YDQGVDLWAVGC I MG 
ELLNGSPLFPGENDIEQLCC\nLiRILGTPSPRVWPEITELPDYNKISFEEQAPVPLEEVLP 
DASPQALDLLGQFLLYPPRQRIAASQALLHQYFFTAPLPAHPSELPIPQRPGGPAPKAHP 
GPPHVHDFHVDRPIEESLLNPELIRPFIPEG 
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FIGURE IN 

SEQ ID NO: 175_AA631990_H 

MI TS I STEKSGHTHYPFMI TTLQYYR^^ 

DSRESWGHESYRGSHKRKRRSHSSTQENRHCKPHH^ 

VDEYRNDYCEGYVPRHYHRDIESGYRIHCSKSSWSRRSSPKRKRNR^ 

DTLGEGAFGKWEC I DHGMDGMHVAVKI VKNVGRYREAARS E I Q VLEHLNSTDPNS VFRC 

VQMLEWFDHHGHVCI VFELLGLSTYDFI KENS FLPFQ I DHI RQMAYQI CQS I NFLHHNKL 

THTDLKPENILFVKSDYVVKYNSKMKRDERTLKNTDIKVVDF 

YRAPEVILALGWSQPCDVWS IGC I LI EYYLGFTVFQTHDSKEHLAMMERI LGP I PQHM IQ 

KTRKRKYFHHNQLDWDEHSSAGRYVRRRCKPLKEFMLCHDEEHEKLFDLVRRM 

RI TLDEALQHPFFDLLKKK 

SEQ ID NO: 176_AA557536_H 

MCTVVDPRI VRRYLLRRQLGQGRTFREI TLLQVSGLGPPVQS PCPGTDLSRQERNWPS WA 
PEHSPSWPSSRLRLSPQEFGDHPNI I SLLDVI RAENDRD I YLVFEFMDTDLNAVI RKGGL 
LQDVHVRS I FYQLLRATRFLHSGHVVHRDQKPSNVLLDANCTVKLCDFGLARSLGDLPEG 
PEDQAVTEYVATRWYRAPEVLLS SHRYTAS CPRYTLGVDMWSLGC I LGEMLRGRPLFPGT 
STLHQLELILETIPPPSEEXRPRQTLDALLPPDTSPEAL^^ 

QHPYVQRFHCPSDEWAREADVRPRAHEGVQLSVPEYRSRVYQMILECGGSSGTSREKGPE 

GVSPSQAHLHKPRADPQLPSRTPVQGPRPRPQSSPGHDPAEHESPRAAKNVPRQNSAPLL 

QTALLGNGERPPGAKEAPPLTLSLVKPSGRGAAPSLTSQAAAQVANQALIRGDWNRGGGV 

RVASVQQVPPRLPPEARPGRRMFSTSALQGAQGGARALLGGYSQAYGTV^ 

EGHHV 

SEQ ID NO: 177_N28606_H, MOK_H 

MKNYKAIGKIGEGTFSEVMKMQSLRDGNYYACKQMKQRFESIEQVNNLREIQALRRI^ 

PNILMLHEWFDRKSGSLALICELMDMNIYELIRGRRYPLSEKKIM^ 

RNGI FHRDVKPENI LI KQDVLKLGDFGSCRSVYSKQPYTEYI STRWYRAPECLLTDGFYT 

YKMDLWSAGCVFYEIASI^PLFPGVNELDQISKIHDVIGTPAQKILTKFKQSRAMNFDFP 

FKKGSGIPLLTTNLSPQCLSLLHAMVAYDPDERIAAHQALQHPYFQEQRKTEKRALGSHR 

KAGFPEHPVAPEPLSNSCQISKEGRKQKQSLKQEEDRPKRRGPAYVMELPKLKLSGWRL 

SSYSSPTLQSVLGSGTNGRVPVLRPLKCIPASKKTDPQKDLKPAPQQCRLPTIVRKGGR 

SEQ ID NO: 178_AB023153_H, ICK_H 

MNRYTTI RQLGDGTYGSVLLGRS I ESGELIAI KKMKRKFYS WEECMNQREVKSLKKLNHA 
NWKLKEVIRENDHLYFI FEYMKENLYQLI KERNKLFPESAIRNIMYQILQGLAFIHKLG 
FFHRDLKPENLLCMGPELVKI/ODFGLAREIRSKPPYTDYVSTRWYRAPEVLLRSTNYSSP 
IDWAVGCIMAEVYTLRPLFPGASEIDTIFKICQVLGTPKKTDWPEGYQLSSAMNFRWPQ 
CVPNNLKTLIPNASSEAVQLLRDMLQWDPKKRPTASQALRYPYFQ 

EKPQKGILERAGPPPYIKPVPPAQPPAKPHTRISSRQHQASQPPLHLTYPYKAEVSRTDH 
PSHLQEDKPSPLLFPSLHNKHPQSRITAGLEHKNGEIKPKSRRRWGLISRSTKDSDDWAD 
IJDDLDFSPSLSRIDLKNKKRQSDDTLCRFESVLDLKPSEPVGTGNSAPTQTSYQRRDTPT 
LRSAAKQHYLKHSRYLPG I S I RNG I LSNPGKEF I PPNPWS S SGLSGKS SGTMSVI SKVNS 
VGSSSTSSSGLTGNYVPSFLKKEIGSAMQRVHLAPIPDPSPGYSSLKAMRPHPGRPFLDT 
QPRSTPGLI PRPPAAQPVHGRTDWASKYPSRR 

SEQ ID NO: 179_AA839940_M 

SSNNGGMSAEEEIGPGAEPMRGPSLATRDWRDETVGTTDLQQGIDPGAVSPEPGKDH/^AQ 
GPGRTEAGRVSSAAEAAIVVLDDSAAPPAPFEHRWSIKDTLISAGYTVSQHEVLGGGRF 
GQVHRCTERSTGLALAAKI I KVKNVKDREDVKNEVNIMNQLSHVNLIQLYDAFESKNSFT 
LIMEYVDGGELFDRI TDEKYHLTELDWLFTRQI CEGVHYLHQHYI LHLDLKPENI LCVS 
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FIGURE lO 



QTGHQIKIIDFGLARRYKPREKLKVNFGTPEFLAPEVVNYEFVSFPTDMW 

SGLSPFLGETDAETMNFIVNCSWDFDADTFKGLSEEAKDFVSRLLVKEKSCRMSA 

HEWLNHLPAKASGSNVRLRSQQLLQKYMAQSK^ 

SEQ ID NO: 180_AA460132_H 

MAAARATTPADGEEPAPEAEALAAARERS SRFLSGLELVKQGAEARVFRGRFQGRAAVI K 

HRFPKGYRHPALEARLGRRRTVQEARALLRCRRAGI SAP WFFVDYASNCLYMEE I EGSV 

TVRDYIQSTMETEKTPQGLSNLAKTIGQVLARMHDEDLIHGDLTTSNM 

LIDFGLS FI SALPEDKGVDLYVLEKAFLSTHPNTETVFEAFLKS YSTS S KKARPVLKKLD 

EVRLRGRKRSMVG 

SEQ ID NO: 181_SGK034_H 
QREKVNQGNMPGLQSTFLAITOTEEGVEVVW^^ 

PNI VKLHKYWLDTSEACARVI FITEYVS SGSLKQFLKKTKKNHKAMNARAWKRWCTQ I LS 

ALSFLHACSPP 1 1 HGNLTSDT I F I QHNGL I KI GS VWHR I FSNALPDDLRS PI RAEREELR 

NLHFFPPEYGEVADGTAVDIFSFGMCALEMAVLEIQTNGDTRV^ 

REFILCCLARDPARRPSAHSLLFHRVLFEVHSLKIiLAAHCFIQHQYLM^ 

DLHAVLAELPRPRRPPLQWRYSEVSFMELDKFLEDVRNGIYP 

PPEEVQKAKTPTPEPFDSETRKVIQMQCmERSEDKARWHLTL^^ 

PTDSAQDLASELVHYGFLHEDDRMKLAAFLESTFLKYRGTQA 

SEQ ID NO: 182_AA103218_M SGK034J4 

HASAPEYGEVNDGTGFVD I FS FGMCALEMAVLE I QANGDTRVTEEAI ARARHSLSDPNMR 

EFILSCLARDPARRPSAHNLLFHRVLFEVHSLK^ 

LHAVLAEMPQPHGPPMQWRYSETVSFLELDKFLEDVRNGIYPLM^ 

PEEAQKAKTPTPEPFDSETRKWQMQCNLERSEDKARWHLTLLLVLEDRLHRQLTTO 

TDSAQDLAAELVHYGFLHEDDRTKLAAFLETTFLKYRGTQA 

SEQ ID NO: 183_NEK7_H, N34132_H 

MSGGAAEKQSSTPGSLFLSPPAPAPKNGSSSDSSVGEKLGAAAADAVTGRTEEYRRRRHT 
MDKDSRGAAATTTTTEHRFFRRS VI CDSNATALELPGLPLSLPQPS I PAAVPQS APPEPH 
REETVTATATSQVAQQPPAAAAPGEQAVAGPAPSTVPSSTSKDRPVSQPSLVGSKEEPPP 
ARSGSGGGS AKEPQEERSQQQDDI EELETKAVGMSNDGRFLKFDI E I GRGSFKTVYKGLD 
TETTVEVAWCELQDRKLTKSERQRFKEEAEMLKGLQHPNIVRFYDSWESTVKGKKCIVLV 
TELMTSGTLKTYLKRFKVMKI KVLRSWCRQILKGLQFLHTRTPLI IHRDLKCDNI FITGP 
TGSVKIGDLGLATLKRASFAKSVIGTPEFMAPEMYEEKYDESVDWAFGM04LEMATSEY 
P YSECQNAAQ I YRRVTS GVKP AS FDKVAI PEVKE 1 1 EGC I RQNKDERYS I KDLLNHAFFQ 
EETGVRVELAEEDDGEKI AI KLWLRI EDI KKLKGKYKDNEAI EFCFDLERDVPEDVAQEM 
VESGYVCEGDHKTMAKAIKDRVSLIKRKREQRQLVREEQENKKQEESSLKQQVEQSSASQ 
TGIKQLPSASTGIPTASTTSA5VSTQVEPEEPEADQHQQLQYQQPSISVLSDGTVDSGQG 
SSVFTESRVSSQQTVSYGFPXHEQAHSTGTVPGHIPSTVQAQSQPHGVYPPSSVQQGIQQ 
TAPPQQTVQYSLSQTSTSSEATTAQPVSQPQAPQVLPQVSAGKQSTQGVSQVAPAEPVAV 
AQPQATQPTTLASSVDSAHSDVASGMSDGNEWPSSSGRHEGRTTKRHYRKSVRSRSRHE 
KTSRPKLRILNVSNKGDRVVECQLETHNRKMVTFKTO 

RESFVDQVREI IEKADEMLSEDVSVEPEGDQGLESLQGKDDYGFSGSQKLEGEFKQPI PA 
SSMPQQIGI PTSSLTQWHSAGRRFI VS PVPESRLRESKVFPSE I TDTVAASTAQS PGMN 
LSHSASSLSLQQAFSELRRAQMTEGPNTAPPNFSHTGPTFPWPPFLSSIAGVPTTAAAT 
APVPATSSPPNDISTSVIQSEVTVPTEEGIAGVATSTGWTSGGLPIPPVSESPVLSSW 
S S I TI PAWS I STTS PSLQVPTSTSE I WS STALYPS VTVSATS ASAGGSTATPGPKPPA 
WSQQAAGSTTVGATLTSVSTTTSFPSTASQLSIQLSSSTSTPTLAETVWSAHSLDKTS 




WO 00/73469 



PCT/US00/14842 



FIGURE IP 



HSSTTGLAFSLSAPSSSSSPGAGVSSYISQPGGLHPLVIPSVIASTPILPQAAGPTSTPL 

LPQVPSIPPLVQPVANVPAVQQTLIHSQPQPALLPNQPHTHCPEVDSDTQPKAPGIDDIK 

TLEEKLRSLFSEHSSSGAQHASVSLETSLVIESTVTPGIPTTAVAPSKLLTSTTSTCLPP 

TNLPLGWALPVTPVVTPGQVSTPVSTTTSGVKPGTAPSKPPLTKAPVIjPV 

PSEQLPPFPGPSLTQSQQPLEDLDAQLRRTLSPEMITVTSAVGPVSMAAPTAITEAGTQP 

QKGVSQVKEGPVLATSSGAGVFKMGRFQVSVAADGAQKEGKNKSEDAKSVHFESSTSESS 

VLSSSSPESTLVKPEPNGITIPGISSDVPESAHKTTASEAKSDTGQPTKVGRFQVTTTAN 

KVGRFSVSKTEDKITDTKKEGPV7VSPPFI^LEQAVLPAVIPKKEKPELSEPSHLNGPSSD 

PEAAFLSRDVDDGSGS PHS PHQLS S KSLPSQNLSQSLSNSFNS S YMS SDNESD I EDEDLK 

LEIJ*RLRDKHLKEIQDLQSRQKHEIESLYT^ 

KSSRSSSLGNKSPQLSGNLSGQSAASVLHPQQTLHPPGNIPESGQNQLLQPLKPSPSSDN 
LYSAFTSDGAI SVPSLSAPGQGNKATI IVQKQ 

SEQ ID NO: 184_BCON3_H 

MSEGESQTVLSSGSDPKVESSSSAPGLTSVSPPVTSTTSAASPEEEEESEDESEILEESP 
CGRWQKRREEWQRNVPGIDSAYLAMOTEEGVEVVWNEVQFSERKN^ . 
LI QLEHLNI VKFHKYWAD I KENKARVI F^ ^ 
CTQILSALSYLHSODPPIIHGNLTCDTIFIQ^ 

HFFAPEYGEVTNWTAVDIYSFGMGALEMAVLEIQGNGESSYVPQEAISSAIQLLEDPLQ 
REFIQKCLQSEPARRPTARELLFHPALFEVPSLKLLAAHCIVGHQHMIPENALEEITK^ 
DTSAVLAEI PAGPGRE PVQTLYSQS PALELDKFLEDVRNG I YPLTAFGLPRPQQPQQEEV 
TSPVVPPSVKTPTPEPAEVETRKVVLMQCNIESVEEGVKHHLTLLLKLEDK^ 
MPNENI PEIiAAELVQLGFI SEADQSRLTSLLEETLNKFNFARNSTLNSAAVTVS S 

SEQ ID NO: 185_AA711829_M 

LKQFLKKTKKNHKTMNEKAWKRWCTQILSALSYLHSCDPPI I HGNLTCDT I F IQHNGLI K 
IGSVAPDTINNHVKTCREEQKNLHFFAPEYGEVTNVTTAV^ 

GESSYVPQEAISSAIQLLEDSLQREFIQKCLQSEPARRPTARELLFHPALFEVPSLKLLA 
AHCI VGHQHMI PENALEEITKNMDTSAVLAEI PAGPGREPVQTLYSQSPALELDKFLEDV 
RNGIYPLTAFGLPRPQQPQQEEVTSPWPPSVKTPTPEPAEVETRKVVLMQCNIESVEEG 
VKHHLTLLLKLEDKLNRHLSCDLMPNES I PDLAAELVQLGF I SEADQSRLTSLLEETLNK 
FNFTRNSTLNTATVTVS S 

SEQ ID NO: 186_AA099102_H 

MSSCVSSQPSSNRAAPQDELGGRGSSSSESQKPCEALRGLSSLSIHLGMESFIVVTECEP 
GCAVDLGLARDRPLEADGQEVPI^TSGSQARPHLSG 

C I CPSLPYS PVS S PQS S PRLPRRPTVESHHVS I TGMQDCVQLNQYTLKDE I GKGS YGWK 
LAYNENDNTYYAMKVLS KKKLI RQAAFPRRPPPRGTRPAPGGC I QPRGP I EQVYQEI AI L 
KKLDHPNVVKLVEVLDDPNEDHLYMVFELWQGPVMEVPT^ 

EYLHYQKIIHRDIKPSNLLVGEDGHIKIADFGVSNEFKGSDALLSNYVGTPAFMAPESLS 
ETRKI FSGKAKDWAMGVTLYCFVFGQCPFMDERIMCLHSKI KSQALEFPDQPDI AEDLK 
DLITRMLDKNPESRIWPEIKI^PWWRHGAEPLPSEDENCTLVEVTEEEVENSVKHIP^ 
LATVILVKTMIRKRSFGNPFEGSRREERSLSAPGNIjLTKKPTRECESLSELKEARQ^^ 
PGHRPAPRGGGGSALVRGSPCVESCWAPAPGSPARMHPLRPEEAMEPE 

SEQ ID NO: 187_5R69_17_2_H 

MQE I PQEQI KE I KKEQLSGS PWI LLRENEVS TLYKGEYHRAPVAI KVFKKLQAGS I AI VR 
QTFNKEIKTMKKFESPNILRIFGICIDETVTPPQFSIVMEYCELGTLRELLDREKDLTLG 
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FIGURE 1Q 

KRMVLVLGAARGLYRLHHSEAPELHGKI RS SNFLVTQGYQVKLAGFELRKTQT SMS LGTT 
REKTDRVKSTAYLSPQELEDVFYQYDVKSEIYSFGIVLWEIATGDIPFQGEECEDWLSQW 

L 

SEQ ID NO: 188_H85811_H 

MAPVYEGMASHVQVFSPHTLQSSAFCSVKKLKIEPSSNWDMTG 

QPATTTVSTSLPVPNPSLPYEQTIWPGSTGHIVVTSASSTSVTGQVLGGPHNI^^ 
SLLDTYQKCGLKRKSEEIENTSSVQIIEEHPPMIQNNASGATVATATTSTAT^ 
EGDYQLVQHEVLCSMTNTYEVLEFLGRGTFGQVVKCWKRGTNEIVAI KI LKNHPSYARQG 
QI EVS I LARLSTESADDYNFVRAYECFQHKNHTCLVFEMLEQNLYDFLKQNKFS PLPLKY 
IRPVLQQVATALMKLKSLGLIHADLKPENIMLVDPSRQPYRVKVIDFGSASHV 
YLQSRYYRAPE 1 1 LGLPFCEAI DMWSLGCVI AELFLGWPLYPGD SE YDQ I RY I S QTQGLP 
AEYIiLS AGTKTTRFFNRDTDS PYPLWRLKTPDDHEAETG I KS KEARKYI FNCLDDMAQVN 
MTTDLEGSDMLVEKADRREFIDIiKKMLTIDADKRITPIETLNH 
VKSCFQNMEICKRRVNMYDTWQSKTPFITHVAPSTST^ 

AAVAQRSMPLQTGTAQI CARPDPFQQALI VCPPGFQGLQAS PS KHAGYS VRMENAVP I VT 
QAPGAQPLQIQPGLLAQQAWPSGTQQILLPPAWQQLTGVATHTSVQHATVIPETMAGTQQ 
IJ^WRNTHAHGSHYNPIMQQPALLTGHWLPAAQPLN^ 

QSSVRNVSTCEVSSSQAISSPQRSKRVKENTPPRC^MVHSSPACSTSVTCGWGDVAS^ 

RERQRQTI VI PDTPS PTVSVI TI SSDTDEEEEQKHAPTSTVSKQRKNVI SCVTVHDS P YS 
DSSSNTSPYSVQQRAGHNNANAFDTKGSLENHCTGNPRTIIVPPLKTQASEVLVECDSLV 
PVNTSHHSSSYKSKSSSNVTSTSGHSSGSSSGAITYRQQRPGPHFQQQQPLNLSQAQQHI 
TTDRTGSHRRQQAYITPTMAQAPYSFPHNSPSHGTVHPHLAAAAAAAHLPTQPHLYTYTA 
PAALGSTGTVAHLVASQGSARHTVQHTAYPASIVHQVPVSMGPRVLPSPTIHPSQYPAQF 
AHQTY I SAS PASTVYTGYPLS PAKVNQYP Y I 

SEQ ID NO: 189_DYRK3_H 

MMIDETKCPPCSNVLCNPSEPPPPRRLNMTAEQFTGDHTQH^ 

KSNTIQSDGISDSEKCSPTVSQGKSSDCLNTVKSNSSSKAPKVVPLTPEQALKQYKHHLT 

AYEKLEI INYPE I YF^GPNAKKRHGVI GGPNNGGYDDADGAYI HVPRDHLAYRYEVLKI I 

GKGS FGQVARVYDHKLRQYVALKMVRNEKRFHRQAAEE I RI LEHLKKQDKTGSMNVI HML 

ES FTFRNHVCMAFELLS I DLYEL I KKNKFQGF S VQLVRKFAQ S I LQS LDALHKNKI I HCD 

LKPENILLKHHGRSSTKVIDFGSSCFEYQKLYTYIQSRFYRAPEIILGSRYSTPIDIWSF 

RCII^LLTGQPLFPGEDEGDQIACMMELIiGMPPPiaLEQSKRAKYFINSKGIPRYCS^ 

TQADGRVVLVGGRSRRGKKRGPPGSKDWGTALKGCDDYLFIEFLKRCLHWDPSARLTPAQ 

ALRHPWISKSVPRPLTTIDKVSGKRVVNPASAFQGIX^ 

SIPLCSVLPKLIS 

SEQ ID NO: 190_AA589241 J4 DYRK3J4 
TRPELIXSMPPQKLLEQSKRAKYFINSKGLPRYCSV^^ 
SKDWATALKGCGDYLFIEFLKRCLQWDPSARLTPAQALRHPW 
VVNPTNAFQGLGSKLPPWGIASKLKANLMSETSGSIPLCSVLPKLI S 

SEQ ID NO: 191_5R72_16_2_H 

MAGGRGAPGRGRDEPPESYPQRQDHELQALEAIYGADFQDLRPDACGPVKEPPEINLVLY 
PQGLTGEEVYVKVDLRVKCPPTYPDVVPEIELKNAKGLSN^ 

VMI FELAYHVQSFLSEHNKPPPKSFHEEMLERRAQEEQQRLLEAKRKEEQEQREI LHEIQ 
RRKEEIKEEKKRKEMAKQERLEIASLSNQDHTSKKDPGGHRTAAILHGGSPDFVGNGKHR 
ANSSGRSRRERQYSVCNSEDSPGSCEILYFNMGSPDQLMVHKGKCIGSDEQLGKLVYNAL 
ETATGGFVLLYEWVLQWQKKMGPFLTSQEKEKIDKCKKQIQGTETEFNSLVKLSHPNVVR 
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FIGURE 1R 



YLAMNLKEQDDS I WD I LVE^ 

WHKVLSASNVLVDAEGTVKI TDYSI SKRLADI CKEDVFEQTRVRFSDNALPYKTGKKGD 
VWRI^LLLLSLSQGQECGEYPVTIPSDLPADFQDFLKKCVCLDDKERWSPQQLLK^ 
PQPKMPLVEQSPEDSGGQDYVETVIPSNRLPSAAFFSETQRQFSRYFIEFEELQLLGKGA 
FGAVIKVQNKLDGCCTAVKRIPINPASRQFRRIKGEVTLLSRLm 

RPAGPGTPPPDSGPLAKDDRAARGQPASDTDGLDSVEAAAPPPILSSSVEWSTSGERSAS 

ARFPATGPGSSDDEDDDEDEHGGVFSQSFLPASDSESDI I FDNEDENSKSQNQDEDCNEK 

NGCHESEPSVTTEAVHYTjYIQMEYCEKSTLRDTIDQGLYRDTVRLWRIjFRE 

EKGMIHRDLKPWIFLDSDDHVKIGDFGLATDHLAFSADSKQDDQTC 

MVGTALYVS PEVQGSTKS AYNQKVDLFSLGI I FFEMSYHPMVTASER I FVLNQLRDPTS P 

KFPEDFDDGEHAKQKSVISWLLNHDPAKRPTATELLKS 

NVDGKAYRTMMAQ I FSQR I S PAI DYTYDSD I LKGNFS I RTAKMQQHVCET 1 1 RI FKRHGA 
VQLCTPLLLPRNRQI Y^HNEAALFMDHSGMLVMLPFDLRI PFARYVARNNI LNLKRYCI E 
RWRPRKLDRFHPKEUjECAFDIVTSTTNSFLPTAEI I YTI YEI IQEFPALQERNYS I YL 
NHTMLLKAILLHCGI PEDKLSQVYI ILYDAVTEKLTRREVEAKFCNLSLSSNSLCRLYKF 
IEQKGDLQDLMPTINSLI KQKTGI AQLVKYGLKDLEEWGLLKKLGI KLQVLINLGLVYK 
VQQHNGI IFQFVAFI KRRQRAVPE I LAAGGRYDLLI PQFRGPQALGPVPTAI GVS IAIDK 
I SAAVLNMEESVTI S SCDLLWSVGQMSMSRAINLTQKLWTAGI TAEI MYDWSQSQEELQ 
EYCRHHE I TYVALVSDKEGSHVKVKS FEKERQTEKRVLETELVDHVLQKLRTKVTDERNG 
REASDNIAVQNLKGSFSNASGLFEIHGATVVPIVSVLAPEKLSASTRRRYETQVQTRLQT 
S LANLHQKS SE I E I LAVDLPKETI LQFLSLE WDADEQAFNTTVKQLLS RLPKQRYLKLVC 
DEIYNIKVEKKVSVLFLYSYRDDYYRILF 

SEQ ID NO: 192_R43524_H, HRI_H 

MLGGNSGVRKREEEGDGAGAVAAPPAIDFPAEGPDPEYDESDVPAEIQVLKEPLQQPTFP 
FAVANQLLLVSLLEHLSHVHEPNPLRSRQVFKLLCQTFI^^ 

NRAITHLMRSAKERVRQDPCEDISRIQKIRSREVALEAQTSRYLNEFEELVILGKGGYGR 
VYKVRNKLDGQYYAI KKI LI KGATKIVCMKVLREVKVIiAGLQHPNI VGYHTAWI EHVHVI 
QPRADRAAIELPSLEVLSDQEEDREQCGVKNDESSSSSIIFAEPTPEKEKRFGESDTENQ 
NNKSVKYTTNLVIRESGELESTLELQENGIAGLSASSIVEQQLPLRRNSHLEESFTSTEE 
SSEENVNFLGQTEAQYHLMLHIQMQUTELS 

KI FQELVEGVFYI HNMG I VHRDLKPRN I FLHGPDQQVKI GDFGLACTD I LQKNTDWTNRN 
GKRTPTHTSRVGTCLYASPEQLEGSEYDAKSDMYSLGVVLLELFQPFGTEMERAEVLTGL 
RTGQLPESLRKRCPVQAKYI QHLTRRNS SQRPSAI QLLQSELFQNSGNVNLTLQMKI I EQ 
EKEIAELKKQLNLLSQDKGVRDDGKDGGVG 

SEQ ID NO: 193_17000057519457_H 

MAAARATTPADGEEPAPEAEALAAARERSSRFLSGLELVKQGAEARVFRGRFQGRAAVIK 
HRFPKGYRHPALEARLGRRRTVQEARALLRCRRAGISAPVVFFVDYASNCLYMEEIEGSV 
TVRDY I QSTMETEKTPQGLSNIiAKT I GQVLARMHDEDL I HGDLTTSNMLLKP PLEQLN I V 
L I DFGLS F I S ALPEDKGVDL YVLEKAFLS TH PNTETVFEAFLKS YS TS S KKAR P VLKKLD 
EVRLRGRKRSMVG 

SEQ ID NO: 194_AA013524_M 

LVQQGAEARVFRGRFQGRAAVVKHRFPKSYRHPELEARLGRRRTVQEARALLRCRRAGIA 
AP WFFVDYASNCLYMEE I EDS VTVRDY I QSTMETEKDPQCLLDLARRMGQVLAGMHDQD 
L I HGDLTTSNMLLRRPLAQLH I VL I DFGLS FVS GLPEDKGVDL YVLEKAFLS THPHTETA 
FEAFLKS YGAS SKKS S PVLKKLDEVRLRGRKRSMVG 
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FIGURE IS 



SEQ ID NO: 195_1700013 9801197_H, IRAKM_H 

MAGNCGARGALSAHTLLFDLPPALLGELCAVLDS CDGALGV^G S SWLDVRH I EK 

YVDQGKSGTRELLWS WAQKNKT I GDLLQVLQEMGHRRAI HL I TNYGAVLS PS E KSY QEGG 
FPNILFKETANVTVDNVLI PEHNEKGVLLKS SIS FQNI I EGTRNFHKDFLI GEGEI FEVY 
RVEIQNLTYAVKLFKQEKKMQCKKHWKRFLSELEVLL^ 

YPYMRNGTLFDRI^CVGDTAPLPWHIRIGILIGISKAIHYIJINVQPCSVICGSISSANIL 
LDDQFQPKLTDFAMAHFRSHLEHQS CT I NMT S S S S KHLWYMPEE Y I RQGKLS I KTDVYS F 
GIVIMEVLTGCRVVLDDPKHIQLRDLL^ 
I^GRCAATRAKLRPSMDEVLNTLESTQASLYF^ 

DDESQNNNLLPSDEGLRIDRMTQKTPFECSQSEVMFLSLDKKPESKRNEEACNMPSSSCE 
ESWFPKYIVPSQDLRPYKVNIDPSSEAPGHSCRSRPVESSCSSKFSWDEYEQYKKE 

SEQ ID NO: 196_AA840598_M IRAKM_M 

MWKRFLSELEVLLLFRHPHILELAAYFTETEKLCLVYPYMSNGTLFDRLQCTNGT^ 
HWISVLIGIAKAIQYLHNTQPCAVICGNVSSANILLDDQLQPKLTDFAAAHFRPN^ 
SSTINMTGGGRKHLVmiPEEYIRQGRLSVKTDVY^ 
DLLMELMEKRGLDSCLSFLDRKIPPCPRNFSAK^^ 

STQPS LYFAEDPPTSLKS FRCPS PLFLDNVPS I PVEDDENQNNHSVPPKEVLGTDRVTQK 

TPFECSQSEVTFLGIJDRNRGNRGSEADCNVPSSSHEECWSPELVAPSQDLSPTV 

WEVPGHSYGSKPMEKRCSSGLFCSEHEQSKKQ 

SEQ ID NO: 197_AA088547_H 

MASAVRGSRPWPRLGLQLQFAALLLGTLSPQVHTLRPENIJjLVSTLDGSLHAL 
KWTLRDDPVI EGPMYVTEMAFLSDPADGSLY I LGTQKQQGLMKLPFT I PELVHAS PCRS S 
EX3VFYTGRKQDAWFVVDPESGETQMTLTTEGPSTPRLYIGRTQYTVTMHDPRAPALRWNT 
TYRRYSAPPMDGSPGKYMSHLASCGMGLLLTVDPGSGT^ 
RQLPHLTLARDTLHFLALRWGHIRLPASGPRDTAT^ 

KALWTGVTUjVPRGLTl^PADGPTTDEVTI^VSGEREGSPSTAVRYPSGSVALPSQWLL^ 

GHHELPPVLHTTMLRVHPTLGSGTAETRPPENTQAPAFFLELLSLSREKLWDSELHPEEK 

TPDSYLGLGPQDLLAASLTAVLLGGWI LFVMRQWEKQQETPLAPADFAHI SQDAQSLHS 

GASRRSQKRLQSPSKQAQPLDDPEAEQLTWGKISFNPKDVLGRGAGGTFVFRGQFEGRA 

VAVKRLLRECFGLVRREVQLLQESDRHPNVLRYFCT^ 

PDLDRGGLEPEVVLQQLMSGLAHLHSLHIVHRDLKPGNILITG 

KKLPAGRCSFSLHSGI PGTEGWMAPELIjQLLPPDSPTSAVDI FSAGCVFYYVLSGGSHPF 

GDSLYRQANILTGAPCLAHLEEEVHDKVVARDLVGAMLSPLPQPRPSAPQVIiAHPFFWSR 

AKQLQFFQDVSDWLEKESEQEPLVRALEAGGCAVVRDNWHEHISMPLQTDI^KFRSYKGT 

SVRDLLRAVRNKKHHYRELPVEVRQALGQVPDGFV^^ 

LFLPYYPPDSEARRPCPGATGR 

SEQ ID NO: 198_HGP_6644466 

MEGISNFKTPSKLSEKKKSVLCSTPTINIPASPFMQKLGFGTGVNVYIJ4KRSPRGLS 
WAVKKINP I C^HYRS WQKRLMDEAKI 

KSLNDLIEERYKASQDPFPAAI I LKVALNMARGLKYLHQEKKLLHGD I KS SNWI KGDFE 
TI KI CDVGVSLPLDENMTVTDPEACY I GTEPWKPKEAVEENGVI TDKAD I FAFGLTLWEM 
MTLSIPHINLSNDDDDEDKTFDESDFDDEAYYAALGTRPPINMEELDESYQKVIELFSVC 
TNEDPKDRPSAAHIVEALETDV 

SEQ ID NO: 199_AA449542_M 

S PRGLSHS PWAVKKI SLLCDDHYRTVYQKRLTDEAKI LKNLNHPN 1 1 G YRAFTEASDGS L 
CLAMEYGGEKSIiNDLIEERNIODSGSPFPAAVILRVAL^ 
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FIGURE IT 



NWI KGDFET I KI CDVGVSLPLDENMTVTDPEACY IGTE P WKPKEALEENG 1 1 TDKADVF 
AFGLTLWEMMTLC I PHVNLPDDDVDEDATFDESDFDDEAYYAALGTRPS INMELDDS YQK 
AIELFCVCTNEDPKDRPSAAHIVEALELDGQCCGLSESKH 

SEQ ID NO: 200_5R57_10_2J4 TESK2_M 
LLDSDLYLPWTVRVKLAYGIAVGLSYLHFKGI FHRDLTSKV 

SEQ ID NO: 201_AA232253_H 

MSSLGAS FVQI KFDDLQFFENCGGGS FGS VYRAKWI SQDKEVAVKKLLKI EKEAE I LS VL 
SHI^IIQFYGVILEPPNYGIVTEYASLGSLYDYINSNRSEEMDMDHIMTWATDVAKGMHY 
LHMEAPVKVI HRDLKSRNWI AADGVLKI CDFGASRFHNHTTHMSLVGTFPWMAPEVIQS 
LPVSETCDTYSYGVVLWEMLTREVPFKGLEGLQVAWLVVEKNERLTIPSSCPRSFAELLH 
QCWEADAKKRP S FKQ 1 1 S I LE SMSNDTSLPDKCNS FLHNKAE WRCE I EATLERLKKLERD 
LSFKEQELKERERRLKMWEQKLTEQSNTPLLPSFEIGAWTEDDVYCWVQQLVRKGDSSAE 
MSVYASLFKENNITGKRLLLLEEEDLKDMGIVSKGHIIHFKSAIEKLTHDYINLFHFPPL 
I KDSGGEPEENEEKIVNLELVFGFHLKPGTGPQDCKWKMYMEMDGDEIAI TYI KDVTFNT 
NLPDAE I LKMTKP PFVME KW I VG I AKS QTVECTVT YE SD VRT PKSTKHVHL I Q WS RTKPQ 
DEVKAVQLAI QTLFTNSDGNPG S RSDS S ADCQWLDTLRMRQ I ASNTS LQRS QSNP I LG S P 
FFSHFDGQDSYAAAVRRPQVPIKYQQITPVNQSRSSSPTQYGLTKNFSSLHLNSRDSGFS 
SGNTDTSSERGRYSDRSRNKYGRGS I SLNSSPRGRYSGKSQHSTPSRGRYPGKFYRVSQS 
ALNPHQSPDFKRSPRDLHQPNTIPGMPLHPETDSRASEEDSKVSEGGWTKVEYR 
SPAKTNKERARGDHRGWRNF 

SEQ ID NO: 202_AI375137_H 

MGNYKSRPTQTCTDEWKKKVSESYVITIERLEDDLQIKEKELTELRNIFGSDEAFSKVNL 
NYRTENGLSLLHLCC I CGGKKSHI RTLMLKGLRPSRLTRNGFTALHLAVYKDNAELI TSL 
IJISGADIQQVGYGGLTALHIATIAGHLEAADVLLQHGANWIQDAVFFTPLHIAAYYGHE 
QVTRLLLKFGADVNVSGEVGDRPLHLASA^ 

FCSRFGHHDIVKYLLQSDLEVQPHVVNIYGDTPLHIACTNGKFEV 

ENI FSETAFHSACTYGKSIDLVK^LLDQNVININHQGRDGHTGLHSACYHGHIRLVQFLL 
DNGADMNLVACDPSRSSGEKDEQTCLMWAYEKGH^^ 

GDGSYVSVPSPLGKIKSMTKEKADILLLRAGLPSHFHLQLSEIEFHEIIGSGSFGKVYKG 
RCRNKI VAI KRYRANTYCS KSDVDMFCREVS I LCQLNHPCVI QFVGACLNDPSQFAI VTQ 
YISGGSLFSLLHEQKRILDLQSKLI I AVD VAKGME YLHNLTQ P I IHRDLNSHNI LLYEDG 
HA WADFGES RFLQS LDEDNMTKQPGNLRWMAPEVFTQCTRYTI KADVF S YALCLWE I LT 
GE I PFAHLKPAAAAADMAYHH I RP P I G YS I PKP I S SLLI RGWNACPEGRPE FS EWMKLE 
ECLCNIELMSPASSNSSGSLSPSSSSDCLVNRGGPGRSHVAALRSRFELEYALNARSYAA 
LSQSAGQYSSQGLSLEEMKRSLQYTPIDKYGYVSDPMSSMHFHSCRNSSSFEDSS 

SEQ ID NO: 203_H97685_H 

MESERSPLYRQLIDLGYLSSSHWNCGAPGQDTKAQSMLVEQSEKLRHLSTFSHQVLQTRL 

VDAAKALNLVHCHCLD I F I NQAFDMQRDLQ I TPKRLE YTRKKENELYE S LMN I ANRKQEE 

MKDMI VETLNTMKEELLDDATNMEFKDVI VPENGEPVGTREI KCCIRQI QELI I SRLNQA 

VANKLISSVDYLRESFVGTLERCLQSLEK5QDVSVHITSNYLKQILNAA 

SVTRMLWEQIKQIIQRITWVSPPAITLEWKRKVAQEAIESLSASKLAKSICSQFRTRLNS 

SHEAFAASLRQLEAGHSGRLEKTEDLWLRWKDH^^ 

QELGRGQYGVVYLCDNWGGHFPCALKSWPPDE 

SVIDYNYGGGSSIAVLLIMERLHRDLYTGLKAGLTLETRLQIALDVVEGIRFLHSQGLVH 
RDI KLKNVLLDKQNRAKI TDLGFCKPEAMMSGS I VGTPI HMAPELFTGKYDNS VDVYAFG 
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FIGURE 1U 



ILFWYICSGSVKLPEAFERCASKDHLWNNVRRGARPERLPVPDEEC^ 
RPLIX5IVQPMLQGIMNRLCKSNSEQPNRGLDDST 

SEQ ID NO: 204_W20810 JVI 

DVNLKASKASDVYSFGILWAVLAGREAELVDKTSLIRETVCDRQSRPPLTELPPGSPET 
PGLEKLKELMI HCWGSQS ENRP S FQDCE PKTNEVYNLVKDKVDAAVS EVKHYLSQHRS SG 
RNLSAREPSQRGTEMDCPRETMVSKMLDRLHI^ 

TSSDPVAGTPQIPHTLPFRGTTPGPVFTETPGPHPQRNQGDGRHGTPWYPWTPPNPMTGP 
PALVFNNCSEVQIGNYNSLVAPPRTTASSSAKYDQAQFGRGRGWQPFHK 

SEQ ID NO: 205_AA744236_H 

MGSENSALKSYTLREPPFTLPSGIAWPAVLQDGKFASVFVYKRENEDKVNK^ 

RHPCLLRFLS CTVEADG I HLVTERVQPLEVALETLSS AEVCAG I YD I LLAL I FLHDRGHL 

THNNVCLSSWVSEDGHWKLGGMEWCKVSQATPEFLRSIQSIRDPASIPPEEMSPEFTO 

LPECHGHARDAFSFGTLVESLLTILNEQVSADVLSSFQQTLHSTLLNPIPKCRPALCTLL 

SHDFFRNDFLETVVNFLKSLTLKSEEEKTEFFKFLLDRVSCLSEELIASRLVPLLLNQLVF 

AEPVAVKSFLPYLLGPKKDHAQGETPCLLSPALFQSR 

I EAYVEHFTQEQLKKVI LPQVLLGLRDTSDS I VAI TLHSLAVLVSLLGPEWVGGERTKI 
FKRTAPSFTKNTDLSLEGDPFSQPIKFPINGLSDVKNTSEDSENFPSSSKKSEEWPDWSE 
PEEPENQTVNIQIWPREPCDDVKSQCTTLDVEESSWDDCEPSSLDTKVNPGGGITATKPV 
TSGEQKPIPALLSLTEESMPWKSSLPQKISLVQRGDDADQIEPPKVSSQERPLKVPSELG 
LGEEFTI QVKKKPVKDPEMDWFADM I PE I KPSAAFLI LPELRTEMVPKKDDVS PVMQFSS 
KFAAAE I TEGEAEGWEEEGELNWEDNNW 

SEQ ID NO: 206_AI052250_H 

MESMLNKLKSTVTKVTADVTSAVMGI PVTREFDVGRHI ASGCNGLAWKI FNGTKKSTKQE 
VAVFVFDKKLIDKYQKFEKDQIIDSLKRGVQQLTRLRHPRLLTVQHPLEESRDCIA 
PVFASLANVLGNWENLPSPI SPDI KD YKL YDVETKYGLLQ VS EGLS FLH S S VKMVHGN I T 
PENIILNKSGAWKIMGFDFCVSSTNPSEQEPKFPCKEVTOPNLPSLCLPNPEYLAPEYILS 
VSCETASDMYSLGTVMYAVFNKGKP I FEVNKQD I YKSFSRQLDQLSRLGS S SLTNI PEEV 
REHVKLJjLNVTPTVRPDADQMTKIPFFDDVGAVTLQYFDTLFQ 

PKLPKRVIVQRILPCLTSEFVNPDMVPFVLPNVLLIAEECTKEEYVKLILPEI^PVFKM 
EPIQILLI FliQKMDLLLTKTPPDEI KNSVLPMVYRALEAPS IQIQELCLNIIPTFANLID 
YPSMKNALI PRI KNACYKHLPLRFV 

SEQ ID NO: 207_AA278842_H 

MWFFARDPVRDFPFELI PEPPEGGLPGPWALHRGRKKATGSPVSI FVYDVKPGAEEQTQV 
AKAAFKRFKTLRHPNI LAYI DGLETEKCLHWTEAVTPLGI YLKARVEAGGLKELE I SWG 
LHQIVKALSFLVNDCSLIHNNVCMAAVFVDRAGEWKIX^^ 

LEQYDPPELADSSGRVVREKWSADMWRLGCLIWEVFNGPLPRAAALRNPGKI PKTLVPHY 
CELVGANPKVRPNPARFLQNCRAPGGFMSNRFVETNLFLEEIQIKEPAEKQKFFQELSKS 
LDAFPEDFCRHKVLPQLLTAFEFGNAGAVVLTPLFKVGKFLSAEEYQQKI I PVWKMFSS 
TDRAMR I RLLQQMEQ F I Q YLDE PTVNTQ I FPHWHGFLDTNPAI REQTVKSMLLLAPKLN 
EANLNVELMKHFARLQAKDEQGP I RCNTTVCLGKI GS YLSASTRHRVLTSAFSRATRDPF 
APSRVAGVLGFAATHNLYSMNDCAQKI LPVLCGLTVDPEKSVRDQAFKAI RS FLS KLES V 
SEDPTQLEEVEKDVHAAS S PGMGGAAASWAGWAVTGVS SLTS KLI RSHPTTAPTETNI PQ 
RPTPEGVPAPAPTPVPATPTTSGHWETQEEDKDTAEDSSTADRWDDEDWGSLEQEAESVL 
AQQDDWS TGGQVSRASQVSNSDHKS S KS PE SDWS S WEAEGS WEQGWQE P S SQE P P PDGTR 
LASEYNWGGPESSDKGDPFATLSARPSTQPRPDSWGEDNWEGL^ 
ERRREMEAKRAERKVAKGPMKLGARKLD 
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FIGURE IV 



SEQ ID NO: 208_AA599286_H 

MAFMEKPPAGKVLLDDTVPLTAAI EASQSLQSHTEYI I RVQGGI S VENSWQIVRRYSDFD 
LLNNSLQIAGLSLPLPPKKLIGNMDREFI 

PNNYSANYTEIALQQVSMFFRSEPKWEVVEPLKDIGWRIRKKYFLM 

ADLGPDKYLSDKDFQCLIKLLPSCLHPYIYRVTFATANESSALLIRMFNEKGTLKDLIYK 
AKPKDPFLKKYCNPKKIQGLELQQ I KTYGRQI LEVLKFLHDKGFPYGHLHASNVKLDGDT 
CRLLDLENSLLGLPSFYRSYFSQFRKINTLESVDVHCFGHLLYEMTYGRPPDSVPVDSFP 
PAPSMAVVAVLESTLSCEACKNGMPTI SRLLQMPLFSDVLLTTSEKPQFKI PTKLKEALR 
IAKECIEKRLIEEQKQIHQHRRLTRAQSHHGSEEERKKRKILARKKSKRSALENSEEHSA 
KYSNSNNSAGSGASSPLTSPSSPTPPSTSGISALPPPPPPPPPPAAPLPPASTEAPAQLS 
SQAVNGMSRGALLSSIQNFQKGTLRKAKPVITVLRRSAE^ 
YPLPGKVIAEPVQPQTVLFCRCSCKQLFERNNSLSRIKLGWHAKKKKKK 

SEQ ID NO: 209_AA425725_H 

MSASTGGGGDSGGSGGSSSSSQASCGPESSGSELALATPVPQMLQGLLGSDDEEQEDPKD 
YCKGGYHPVKIGDVFNGRYHVVRKLGWGHFSTVWLC^ 

VDEIKLLKCVRDSDPSDPKRETI VQLIDDFRI SGVNGVHVCMVLEVLGHQLLKWI I KSNY 

QGLPVPCVKS I VRQVLHGLDYLHTKCKI I HTD I KPEN I LLCVGDAY I RRLAAEATEWQQA 

GAPPPSRSIVSTAPQEVLTGKLSKNKRKKMRRKRKQQKRLLEERLRDLQRLEAM^ 

EDSGLRLDGGSGSTSSSGFSGSLFSPASCSILSGSSNQRETGGLLSPSTPFGASNLLVNP 

LEPQNADKI KI KI ADLGNACWVHKHFTED I QTRQYRAVE VLI GAEYGPPADI WS TACMAF 

ELATGDYLFEPHSGEDYSRDEDHIAHIVELLGDIPPAFALSGRYSREFFNRRGELRHIHN 

LKHWGLYEVLMEKYEWPLEQATQFSAFLLPMMEYIPEKRASAADCLQHPWLN 

SEQ ID NO: 210_SGK022_H 

MEDFLLSNGYQLGKTIGEGTYSKYKEAFSKKHQRKVAIKVIDKMGGPSEFIQRFLPRELQ 
I VRTLDHKNI IQVYEMLESADGKI CLVMELAEGGDVFDCVLNGGPLPESRAKALFRQMVE 
AIRYCHGCGVAHRDLKCENALLQGFNLKLTDFGFAKVLPKSHRELSQTFCGSTAYAAPEV 
LQGI PHDSKKGDVWSMGWLYVMLCASLPFDDTDI PKMLWQQQKGVSFPTHLS I SADCQD 
LLKRLLEPDMILRPS IEEVSWHPWLAST 

SEQ ID NO: 211_AA060026_M SGK022_M 

MEDFLLSNGYQLGKTIGEGTYSKVKEAFSKKHQRKVAIKIIDKMGGPEEFIQRFLPRELQ 
IVRTLDHKNIIQVYEl^ESADGKIYLVMELAEGGDVFDCVI^ 

AIRYCHGCGVAHRDLKCENALLQGFNLKLTDFGFAKVLPKSRRELSQTFCGSTAYAAPEV 

LQGIPHDSKKGDWSMGVVLYVMLCASLPFDDTO 

LLKRLLEPDMILRPS I EEVSWHPWLAST 

SEQ ID NO: 212_AA399669_H 

MGKGDVLEAAPTTTAYHSLMDEYGYEVGKAIGHGSYGSVYEAFYTKQKVMVAVKI I SKKK 
ASDDYLNKFLPREIQQVMKVLRHKYLINFYRAIESTSRVYIILELAQGGDVLEW 
CSEPLAGKWFSQLTLGI AYLHSKS I VHRDLKLENLLLDKWENVKISDFGFAKMVPSN 
GCSPXYRQVNCFSHLSQTYCGSFAYACPEILRGLPYNPFLSDTWSMGVILYTLWAHLPF 
DDTNLKKLLRETQKEVTFPANHTISQECKVQLLIACVAQWRKTQARPLSPLL 

SEQ ID NO: 213_AA758539_H 

MDDATVLRKKGYIVGINLGKGSYAKVKSAYSERLKFNVAVKIIDRRKTPTDFVERFLPRE 
MDILATVNHGS 1 1 KTYEI FETSDGRI YI IMELGVQGDLLEFI KCQGALHEDVARKMFRQL 
S SAVKYCHDLDI VHRDLKCENLLLDKDFNI KLSDFGFSKRCLRDSNGR 1 1 LS KTFCGSAA 
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FIGURE 1W 



YAAPEVLQSIPYQPKVYDIWSIXJVILYIMVCGSMPYDDSDIRKMLRIQKEHRVDFPRS^ 
LTCECKDLIYTttlLQPDVSQRLHIDEILSHSWLQPPKPKATSS 

TKTGLRPDHRPDHKIjGAKTQHRIiLVVPENENRMEDR^ sgaevgkast 
SEQ ID NO: 214_AA883975_H 

MSGDKI^SELGYKLGRTIGEGSYSKVKVATSKKYKGWAIKVW 
LSII^GVRHPHIVHVFEFIEVCNGKLYIVMEAAATDLLQAVQRNGR 

GAVRYLHDHHLVHRDLKCENVLLS PDERRVKLTDFGFGRQAHGYPDLSTTYCGS AAYAS P 

EVLLGIPYDPKKYDWSMGVVLYVMVTGCMPFDDSDIAGLPRRQKRGVLY 

KALIAELLQFSPSARPSAGQVARNCWLRAGDSG 

SEQ ID NO: 215_AA905446_H 

VGRQETGVRRWAFLICQPISPPLTSSEFIQRFLPRELQIWTLDHKNIIQVYEMLESADG 
KICLVMELAEGGDVFDCVLNGGPLPESRAKALFRQMVEAIRYCHGCGV 
QGFNLKLTDFGFAKVLPKSHRELSQTFCGSTAYAAPEVLQGIPXKMLWQQQKGVSFPTHL 
S I SADCQDLLKRLLEPDMI LRPSI EEVS WHPWLAST 

SEQ ID NO: 216_H29974_H 

YS LLAE I GRGS YG WYEAVAGRSGARVAVKKI RCDAPENVELALAE FWALTS LKRRHQNV 
VQFEECVLQRNGLAQRMSHGNKSSQLYLRLVETSLKGERILGYAEEPCYLWFVMEFCEGG 
DLNQYVLSRRPDPATNKSFT4LQLTSAIAFLHKNHIVHRDLKPDNILIT^ 
FGLSKVCAGIAPRGKEGNQDNKtmWNKYV^SSACGSDFYl^ 

IIIWAMIERITFIDSETKKELIX5TYIKQGTEIVPVGEALLENPKMELHIPQKRRTSMSEG 
I KQLLKDMLAANPQDRPDAFELETRMDQVTCAA 

SEQ ID NO: 217_AA498104_M H29974_M 

PLLLPPPPAAMETGKENGARRGTKS PERKRRS PVQRVLCEKLRPAAQAMDPAGAEVPGEA 

FLARRRPDGGGGDVPARPRYSLLAEIGRGSYGVVYEAVAGRSGARVAVKKIRCDAPENVE 

LALAEFWALTSLKRRHQNIVQFEECVLQRNGLAQRMSHGNKNSQLYLRLVETSLK^ 

GYAEEPCXTiWFVMEYCEGGDLNQYVLSRRPDPATNKSFMI^LTSAIAFLH 

PDNI LI TERSGTP I LKVADFGLS KVCAGLAPRGKEGNQDNKNVNVNKYWLSSACGSDFYM 

APEVWEGHYTAKADI FALGI 1 1 WAM I ERI TF IDS ETKKELLGTY I KQGTE I VP VGEALLE 

NPKI^LHIPQKRRTSMSEGVKQLLKDML^ 

SEQ ID NO: 218_AA215311_H 

MVS SQPKYDL I REVGRGS YGWYEAVI RKTSARVAVKKI RCHAPENVELALRE FWALS S I 
KSQHPNVIHLEECILQKDGMVQKMSHGSNSSLYLQLVETSLKGEIAFDPRSAYYLWFVMD 
FCDGGDMNEYLLSRKPNRKTOTSFMLQLSSALAFLHKNQIIHRDL^ 

DLEPTLKVADFGLSKVCSASGQNPEEPVSVNKCFLSTACGTDFYMAPEVWEGHYTAKADI 
FALGI I IWAMLERITFIDTETKKELLGSYVKQGTEI VPVGEALLENPKMELLI PVKKKSM 
NGRMKQLIKEMLAANPQDRPDAFELELRLVQIAFKDSSWET 

SEQ ID NO: 2 1 9_AA0 1 8 3 6 1_H 

MRAAFPAGGAGGSVEPPSARPAPQPAGTAARSEEAPARAQAAGMAGPGWGPPRLDGFILT 
ERLGSGTYATVYKAYAKKDTREWAI KCVAKKSLNKAS VENLLTE I E I LKG I RHPH I VQL 
KDFQVTOSDNIYLIMEFCAGGDLSRFIHTRRILPEKVARVFMQQLA^ 
LKPQNILLSSLEKPHLKLADFGFAQHMSPWDEKHVLRGSPLYM^ 

SMGVILYEALFGQPPFASRSFSELEEKIRSNRVIELPLRPLLSRDCRDLLQRLLERDPSR 
RISFQDFFAHPWVDLEHMPSGESLGRATALWQAVKKDQEGDSAAALSLYCKALDFFVPA 
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FIGURE IX 

LHYEVDAQRKEAI KAKVGQYVSRAEELKAI VS SSNQALLRQGTSARDLLREMARDKPRLL 

AALEVASAAMAKEEAAGGEQD 

T 

SEQ ID NO: 220_AA311714_H 

MENF I LYEE I GRGSKTWYKGRRKGT I NFVAI LCTDKCRRPE I TNWVRLTRE I KHKN I VT 
FHEWYETSNHLWLVXENLPEDWREFGIDLI SGLHHLHKLGI LFCDI SPRKILLEGPGTL 
KFSNFCLAKVEGENLEEFFALVAAEEGGGDNGENVLI^ 

FS I SSDLWSLGCLLYEMFSGKPPFFSES VSELTEKI LCEDPLPP I PKDS SRPKAS SDFIN 
LLDGLLQRDPQKRLTWTRI^ 

QNSQSRQAKGHKSGQPLGHSFRLENPTEFRPKSTLEGQLNESMFLLSSRPTPRTSTAVEV 
SPGED^m^CSPQKTSPLTKITSGHLSQQDLESQMRELIYTDSDLVVTPIIDNPKIMKQPP 
VKFDAKILHLPTYSVDKLLFLKDQDWNDF^ 

AGHQEVATRIJJISPLFQLLIQHLRIAPNWDIRAKVAHVIGLLASHTTELQE 
S IGIGILNCLVQHSTPVPRQCLVYV 

SEQ ID NO: 221_SGK384_H 

S LAHVLRARQ I LTEPEVRD YLRGLVSGLRYLHQRC I LHR 

SEQ ID NO: 222_AA210451_M SGK384_M 
MGQQHGTRNGLTHRELPRGVGLLLAMALMNVALYLCI^ 

MGRMRNCSRWLSCEELRTEWQLKRVGEGAVKRVFLSEWKEHKVALSRLTRLEMKEDFLH 
GLQMLKSLQSEHVVTLVGYCEEDGTILTEYHPLGSLSNLEET^ 

AMEYVSI INYLHHSPLGTRVMCDSNDLPKTLSQYLLTSNFS I VANDLDAL P LVDHD S G VL 
IKCGHREmGDFVAPEQLWPYGEDTPFQDDLMPSYNEKVDIWKIPDVSSFLLGHVEGSDM 
WFHLFDIHKACKSQIPAERPTAQNVIJDAYQRVFHSLRDTVMSQTKEML 

SEQ ID NO: 223_SGK071_2_H 

E WAVQMMVE CMDDHYAS QALEELMPLLKLRHAH I S VYQELF I TWNGE I S S LYLCLVME F 
NELSFQEVIEDKRKAKKI IDSEWMQNVLGQVLDALEYLHHLDI IHRNLKPSNI ILISSDH 
CKLQDLSSNVLMTDKAKWNIRAEEDPFRKSW^ 

SFMDGTEAMHLRKSIJIQSPGSLKAVLKTMEEKQIPDVETFRNLLPLMLQIDPSDRIT 

WH I TFLRGS FKS S CVSLTLHRQMVP AS I TDMLLEGNVAS I LGDAGDTKGERALKLLSMA 

LASYCliVPEGSLFMPLALLHMHEK^^ 

ELVEVVVTTMELHDRVLDVQLCACSLLLH^ 

PEEEPLLVl^SLLAITTTQESESLSEELQNAGLI^^ 

ALliLDDP I LALQRPRKKRAPNHGKPGKPKNPASTQS I IVNKAPLEKVPDLI SQVLATYPA 
DGEMAEASCGVFWLLSLLGCI KEQQFEQWALLLQS I RLCQDRALLVNNAYRGLASLVKV 
SELAAFKWVQEEGGSGLSLI KETYQLHRDDPEVVENVGMLLVHLAS YEE I LPELVS SSM 
KALLQEIKERFTSSLVSDSSAFSKPGLPPGGSPQLGCTTSGGLE 

SEQ ID NO: 224_AA118352_M SGK071_M 

EEDPCQKSVmAPEALKFSFSTKSDIWSLGCIIUDMATCSFLNDTEAMQI^KAIRH^ 

KPILKTMEEKQIPGTDVYYLLLPFT^LHINPSDRIiAIKDVMQVTFMSNSFKSSSV 

QKVPIFITDVLLEGNMANILGSWLCASFVNDSRHCDSGIGSQRLGFDFQSVSWTEHPLKD 

VMQNFSSRPEVQLRAINKLLTMPEDQLGLPWPTELLEEVISIIKQHGRILDILLSTCSLL 

LRVLGQALAKDPEAE I PRS SL 1 1 S FLMDTLRSHPNSERLVNVVYNVLA 1 1 S SQGQ I SEEL 

EEEGLFQLAQENLEHFQEDRDICLSILSLLWSLLV^ 

EDVE I AEAGCAVLWLLS LLGC I KE S QFEQVWLLLRS I QLC PGR VLL VNNAFRGLAS LAK 

I/) 
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FIGURE 1Y 

VS ELVAFRI WLEEGS SGLHLI QD I YKLYKDDPEVVENLCMLLAHLTS YKE I LPEMESGG 
I KDLVQVI RGRFTS SLELI S YADE I LQVLEANAQPGLQEDQLE PPAGQEAPLQGE PLFRP 

SEQ ID NO: 225_018653 . 9_H 

GRGRGAGHARGLGRGPAGRRAEPPRSLSRPGPGPGSRAGPAGRGEGSDAAPAGGSGRGFL 

RLLPAGLRPQRALRSGSEPPRPGQSPEPSPAPGAGRRGGRGELARQIRARYEEVQRYSRG 

GPGPGAGRPERRRLMDLAPGGPGLPRPRPPWARPLSDGAPGWPPAPGPGSPGPGPRLGCA 

ALRNVSGAQYMGSGYTKAVYRVRLPGGAAVALKAVDFSG 

HKLLKEMVLLERLRHPNVLQLYGYCT^ 

RICLSLGRLLHHLAHSPLGSVTLI^ 

LEFPARNFTLPCSAQGWCEGMNEKRNLYNAYRFFFTYLLPHSAPPSLRPIiLDS I VNATGE 
LAWGVDETLAQLEKVLHLYRSGQYLQNSTASSSTEYQCI PDSTI PQEDYRCWPS YHHGSC 
LLS VFNLAEAVDVCE SHAQCRAFVVTNQTTVn , GRQL VF FKTGWS Q WPD PNKTTYVKAS G 

SEQ ID NO: 226_AA396601_M 
TRPGCAAIJ*NVSGAQWGSGYTKAVYRW 

CYRLAT^KLLKEMVLLERLRHPNVLQLYGYCYQDSEGI PDTLTTI TELGAPVEMIQLLQT 
SWEDRFRICLSLGRLLHHLAHSPLGSVTLLDFRPRQFV^ 

SSADCTLEFPARNFSLPCSAQGWCEGMNEKRNLYNAYRFFFTYLLPHSAPPSLRPLLDSI 
VNATGELAWGVDETLAQLETALHLFRSGQYLQNSTSSRAEYQRIPDSAITQEDYRCWPSY 
HHGG CLL S VFNIiAEA I DVCE S HAQ CRAFVVTNQTTWTGRKL VF F KTGWNQ W PD AG KTT Y 
VKAPG 

SEQ ID NO: 227_VRK3_H 

MIS FCPDCGKS I QAAFKFCPYCGNSL PVEEHVGSQTFVNPHVS S FQGSKRGLNS S FETS P 
KIOnCWSSTVTSPRLSLFSDGDSSESEDTLSSSERSKGSGSRPPTPKSSPQKTRKSPQVTR 
GSPQKTSCSPQKTRQSPQTLKRSRVTTSLEALPTGTVLTDKSGRQWKLKSFQTRDNQGIL 
YEAAPTSTLTCDSGPQKQKFSLKLDAKDGRLFNEQNFFQRAAKPLQWKWKKLYSTPLIA 
IPTCMGFGVHQDKYRFLVLPSLGRSLQSAI^VSPKHVLSERSVLQVACRLLDALEFLHEN 
EYVHGNVTAENIFVDPEDQSQVTIAGYGFAFRYCPSGKHVAYVEGSRSPHEGDLEFISMD 
LHKGCGPSRRSDLQSLGYCMLKWLYGFLPWTNCLPNT^ 

WIRPSETLQKYLKVVMALTYEEKPPYAMLRNNLEALLQDLRVSPYDPIGLPMVP 
SEQ ID NO: 228_S71575_M VRK3_M 

I PTCIGFGI HQDKYRFL VFPSLGRSLQSALDDNPKHWSERCVLQVACRLLDALEYLHEN 
EYVHGNLTAENVFVNPEDLSQVTLVGYGFTYRYCPOT 

LHKGCGPSRRSDLQTLGYC^KWLYGSLPWTNCLPNTEKITRQKQKYLDSPERLVGLCGR 
WNKASETLREYLKVVMALNYEEKPPYATL^ 

SEQ ID NO: 229_AA45427_H 
MGHALCVCSRGTVIIDNKRYLFIQKLGEGGFSYVD 

EAQREADMHRLFNHPNI LRLVAYCLRERGAKHEAWLLLPFFKRGTLWNE I ERLKDKGNFL 
TEDQ I LWLLLGI CRGLEAIHAKGYAHRDLKPTNI LLGDEGQPVLMDLGSMNQACI HVEGS 
RQALTLQDWAAQRCTISYRAPELFSVQSHCVIDERTDWSLGCVLYA^ 
KGDSVALAVQNQLS I PQSPRHSSALRQLLNSMMTVDPHQRPHI PLLLSQLEALQPPAPGQ 
HTTQI 

SEQ ID NO: 230_H05721_H 

MAVRQALGRGLQLGRALLLRFTGKPGRAYGLGRPGPAAGCVRGERPGWAAGPGAEPRRVG 
LGLPNRLRFFRQSVAGLAARLQRQFVVRAWGCAGPCGRAVFLAFGLGLGLIEEKQAESRR 
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FIGURE 1Z 



AVSACQEIQAI FTQKSKPGPDPLDTRRLQGFRLEEYLIGQSIGKGCSAAVYEATMPTLPQ 

NLEVTKSTGLLPGRGPGTSAPGEGQERAPGAPAFPIAIKMMWNISAGSSSEAIIJ^ 

LVPASRVAIAGEYGAVTYRKSKRGPKQIAPHPNIIRVLRAFTSSVPLLPGALVDYPD^ 

SRLHPEGLGHGRTLFLVMKNYPCTLRQYLCVNTPSPRLAA^^ 

RDLKSDNILVELDPDGCPWLVIADFGCO^ESIGI^ 

ARPGPRAVIDYSKADAWAVGAIAYEIFGLVNPFYGQGKAHLESRSYQEAQLPALPESVPP 

DWQLVRALLQREASKRPSARVAANVLHLSLWGEHILALK^ 

ANRIiTEKCCVETKMKMLFLANLECETLCQAAI^LCSWRAAL 

SEQ ID NO: 231_AI086865_H 

MEKYERI RWGRGAFGI VHLCLRKADQKLVI I KQI PVEQMTKEERQAAQNECQVLKLLNH 
PNVI EYYENFLEDKALMI AMEYAPGGTLAEF I QKRCNS LLEEETI LHFFVQI LLALHHVH 
THLI LHRDLKTQNI LLDKHRMWKI GDFG I SKI LS SKSTPCYI S PELCEGKP YNQKSD I W 
ALGCVLYELASLKRAFEAANLPALVLKIMSGTFAPISDRYSPELRQLVLSLLSLEPAQRP 
PLSHIMAQPLCIRALLNLHTDGREVRGPQQHREQDHQCPLQRGIIMTFGSGSNGCLGHGS 
LTDI SQPTI VEALLGYEMVQQVEEALSFTLLGSAPLDQEPLLS IDLGTAHSAAVTGEEDL 
GSGDVNRLPSWERGHIJjAGVASSTDVSTFSEGDCKEPDKCCWRHKQCTGHIIYPFASDCV 
RHSLHLHSVNHCNCNSRLKDSSEDSSSSRGAGPTCSHVIESPCFELTPEEEHVERFRYGW 
CKSYRPVSVAVIHHPLYHECGADDLNXKKRKRRRRKSKPPIPTQVGPATASPDLGTSMAT 
GTPDSTAPITIWRSESPTGKGQGSKVIKKVKKKKEKEKD 

KKSPVKLEPSPPDVSRSLSARQLARMSESSPESREELESEDSYNGRGQGELSSEDIVESS 
SPRKRENTVQAKKTGAKPSQARKVNKRKSPPGSNPNLS 

SEQ ID NO: 232_AA836348_H 

MS VLGEYERHCDS INSDFGSESGGCGDSSPGPSASQGPRAGGGAAEQEELHYI P I RVLGR 

GAFGEATLYRRTEDDSLWWKEVDLTRLSEKERRDALNEI VILALLQHDNI IAYYNHFMD 

NTTLLIELEYCNGGNLYDKILRQKDKLFEEEKVVWYLFQI 

NIFLTKANLIKLGDYGLAKKLNSEYSMAETLVGTPYYMSPELCQGVKYN^ 

IFELLTLKRTFDATNPLNLCVTCIVQGIR^EVDS^^ 

ELLDRPLLRKRRRSSTVTEAPIAVWSRTSEW 

NTHFAVVTVEKELYTWVNMQGGTKLHGQLGH^ 

TVCVTDEGQLYAFGSDYYGCMGVDKVAGPEVLEPMQLNFFLSNPVEQVSC 

NKEWSWGCGEYGRLGLDSEEDYYTPQKVDVPKALIIVAVQCGOT^ 

LNEFNKLGI^QCMSGIINHEAYHEVPYTTSFTLAKQLSFYKIRTIAPGKTOT 

LLTFGCNKCGQLGVGNYKKRLG I NLLGGPLGGKQ VI RVS CGDE FT I AATDEKVLN S KT I R 

SNSSGLSIGTVFQSSSPGGGGGGGGGEEEDSQQESETPDPSGGFRGTMEADRGMEGLISP 

TEAMGNSNGASSSCPGWLRKELENAEFIPMPDSPSPLSAAFSESEKDTLPYEELQGLKVA 

S EAPLEHKPQVEAS VTELFAFESQLVTS AES C SNLCWEGNTTDS S CV CV QLS AGGG 

SEQ ID NO: 233__R86668_H, MKK6_H 
MNLLLSYRDVQDYSAIIELVETLQALPTCDVAEQH^ 

LLPLVQLEGS VAPDLYCMCGR I YKDMFFS S GFQDAGHREQAYHWYRKAFDVE P S LHS G I N 

AAVLLIAAGQHFEDSKELRLIGMKLGCLLARKG 

VIAAEQLYKLNAPIWYLVSVMETFL^^ 

ACAQGDQCLVLVLEMNKVLLPAKLEVRGTDPVSTVTLSLLEPETQDIPSSW 
VSASKRDERCCFLYALPPAQDVQLCFPSVGHCQWFCGLIQAWVTNPDSTAPAEEAEGAGE 
MLEFDYEYTETGERLVLGKGTYGVVYAGRDRHTRVRIAI KEI PERDSRFSQPLHEEI ALH 
RRLRHKNIVRYLGSASQGGYLKIFl^EVTGGSLSSLLR 
GLGYLHDNHIVHRDIKGDNVLINTFSGLLKISDFGTSKRLA^ 

IIDQGPRGYGKAADIWSLGCTVIEMATGRPPFHEIX5SPQA7y^FQVGMYKVHPPMPSSLSA 
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FIGURE 1AA 



EAQAFLLRTFEPDPRLR71SAQTLLGDPFLQPGKRSRSPSSPRHAPRPSDAPSASPTPSAN 
STTQSQTFPCPQAPSQHPPSPPKRCLSYGGTSQLRVPEEPAAEEPASPEESSGLSLLHQE 
SKRRAMIJ^VLEQELPALAENLHQEQKQEQ 

ELRALQGRLRAQGLGPALLHRPLFAF PDAVKQ I LRKRQ I RPHWMFVLDS LL S RAVRAALG 
VLGPEVEKEAVSPRSEELSNEGDSQQSPGQQSPLPVEPEQGPAPLMVQLSLLRAETDRLR 
E I IAGKERE YQALVQRALQRLNEEARTYVLAPE P PTALS TDQGL VQWLQELNVDS GT I QM 
LLNHS FTLHTLLTYATRDDLI YTR I RGGMVCRI WRAI LAQRAGST PVTSGP 

SEQ ID NO: 234_PAK6_H 

MFGKKKKKI E I SGPSNFEHRVHTGFT)PQEQKFTGLPCXJWHSLLADTANRPKPMVDPSCIT 

PIQIAPMKTIVRGNKPCKETSINGIJ^DFDNISVTRSNSLRKESPPTPDQGASSHGPGHA 

EENGFITFSQYSSESDTTADYTTEKYREKSLYGDDLDPYYRGSHAAKQNGHVMKMKHGEA 

YYSEVKPLKSDFARFSADYHSHLDSLSKPSEYSDLKWEYQRASSSSPLDYSFQFTPSRTA 

GTSGCSKESLAYSESEWGPSLDDYDRRPKSSYLNQTSPQPTMRQRSRSGSGLQEPMMPFG 

ASAFKTHPQGHSYNSYTYPRLSEPTMCIPKVDYDRAQMVLSPPLSGSDTYPRGPAKLP 

QSKSGYSSSSHQYPSGYHKATLYHHPSLQSSSQYISTASYLSSLSLSSSTYPPPSWGSSS 

DQQPSRVSHEQFRAALQLWSPGDPREYLANFIKIGEGSTGIVCIATEKHTGKQVAVKKM 

DLRKQQRRELLFNEWIMRDYHHDNVVDMYSSYLVGDELWVVMEFLEGG 

NEEQIATVCLSVLRALSYLHNQGVIHRDIKSDSIL^ 

KSLVGTPYWMAPEVISRLPYGTEVDIWSLGIMVIEMIDGEPPYFNEPPLQAMRRIRDSLP 
PRVKDLHKVSSVLRGFIJDLMLVREPSQRATAQELLGHPFLKIiAGPPSCIV 

SEQ ID NO: 2 3 5_SURTK1 0 6_H 

MNDRNEI QMEAKLQSLTI I AQE I LCRFF I TLRRHARFLLTKLGRQGMARSG I THS CAVC I 
LCGPSREGDSPVAMGMTRMLLECSLSDKLCVIQEKQYEVIIVPTLLVTIFLILLGVILWL 
FIREQRTQQQRSGPQGIAPVPPPRDLSWEAGHGGNVALPLKETSVENFLGATTPALAKLQ 
VPREQLSEVLEQICSGSCGPIFRANMNTGDPSKPKSVILKALKEPAGLHEVQDFLGRIQF 
HQYLGKHKNLVQLEGCCTEKLPLYMVLEDVAQGDLLGFLWTCRRDVMTMDGLLYDLTEKQ 
VYHIGKQVLLALEFLQEKHLFHGDVAARNILMQSDLT^ 

I PLKWLAPERLLLRPAS I RADVWS FG I LLYEMVTLGAP PYPEVP PTS I LEHLQRRKI MKR 
PSSCTHTMYS I MKSCWRWREADRPS PRELRLRLEAAI KTADDEAVLQVPELVVPELYAAV 
AGIRVESLFYNYSML 

SEQ ID NO: 236_AA098024_M 

LQEKHLFHGDVAARNILIQSDLTPKLCHLGLAYEVHAHGAI SSARSSTI PLKWLAPERLL 

LRPASIRGDIWSFGILLYEIWTLGAPPYPEVPPTSILQYLQRKKIMKRPSSCSHAMYNIM 

KCC^WSEDSRPLLVQL^RLEAASRSADDK^^ 

SVL 

SEQ ID NO: 2 3 7_SGK2 ALPHA_H 

^SSPAGTPSPQPSRANGNINLGPSANPNAQPTDFDFLKVIGKGNYGKVLLAKRKSDG^ 
YAVKVLQKKSILKKKEQSHIMAERSVIJ^KNVRHPFLVGLRY 

LFFHLQRERRFLEPRARFYAAEVAS AI GYLHSLNI I YRDLKPEN I LLDCQGHWLTDFGL 

CKEGVEPEDTTSTFCGTPEYLAPEVLRKEPYDRAVDWWCLGAVLYEMLHGLPPF^ 

QMYENII^QPLQIPGGRTV7VACDLLQSLLHKDQRQRLGSKADFLEIKNHVPF 

YHKRLTPPFNPNVTGPADLKHFDPEFTQEAVSKSIGCTPDTVASSSGASSAFLGFSYAPE 

DDDILDC 
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FIGURE IBB 



SEQ ID NO: 238_CCRK_H 

MDQ YC I LGR I GEGAHG I VFKAKHVETGE 1 I ALKKVALRRLEDG F PNQALRE I KALQEMED 
NQYWQLKAVFPHGGGFVLAFEFTOLSDLAEVW 

NNIVHRDLKPANLLISASGQLKIADFGLARWSPDGSRLYTHQVATO 

PLFPGKNDI EQLCYVLRI LGTPNPQVWPELTELPDYNKI S FKEQVPMPLEEVLPDVS PQA 

UDLLGQFLLYPPHQRIAASKALLHQYFFTAPLPAHPSELPIPQRLiGGPA 

DFHVDRPLEGVAVEPRADSAmPGGVRSWPWSRLPAPQDHSVHLFLCTaPGFTLQGLP^4A 

TVGPHHTLPLS PCEGWSRGRGHVPSQE YENI QS SRGDS WP VLGE P YLLCATD VP I RTVS S 

AASQGLHMQNDDACLGAASPECCLLVKEKCRE 

SEQ ID NO: 239JTESK2_H 

MDRSKRNSIAGFPPRVERLEEFEGGGGGEGNVSQVGRVWPSSYRALISAFSRLTRLDDFT 
CEKIGSGFFSEVFKVRHRASGQVMALKMNTLSSNRAN^ 

NLEQLLDSNLHLPWTVRVKLAYD I AVGLS YLHF KG I FHRDLTSKNCLI KRDENGYSAWA 
DFGLAEKIPDVSMGSEKLAWGSPFWMAPEVLRDEPYNEKADVFSYGI ILCEI IARIQAD 
PDYLPRTENFGLDYDAFQHMVGDCPPDFLQLTFNCCNMDPKLRPSFVE I GKTLEE I LSRL 
QEEEQERDRKLQPTARGLLEKAPGVKRLS S LDDKI PHKS PC PRRT I WLS RS QSDIFSRKP 
PRTVSVLDPYYRPRDGAARTPKVNPFSARQDLMGGKI KFFDLPSKSVI SLVFDLDAPGPG 
TMPLADWQEPLAPPIRRWRSLPGSPEFLHQEACPFVGREESLSDGPPPRLSSLKYRVKEI 
PPFRASALPAAQAHEAMDCSILQEENGFGSRPQGTSPCPAGASEE^IEVEERPAGSTPATF 
STSGIGLQTQGKQDG 
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FIGURE 2A 



SEQ ID NO: 1_X69117_H RARK2_H 

ATGGCGGACCTGGAGGCCGTGCTGGCCGATGTCAGTTACCTGATGGCCA 
AAGGCGACCCCGGCCGCCCGCGCCAGCAAGAGGATCGTCCTGCCGGAGCCCAGTATCCGG 
AGTGTGATGCAGAAGTACCTTGCAGAGAGAAATGAAATAACCTTTGACA^ 
CAGAAAATTGGTTTCTTGCTATTTAAAGATTT 

CCTCAGGTGAAGTTTTATGAAGAGATAAAGGAATATGAAAAACTTGATAATGAGGAAGAC 
CGCCTTTG(^G7^GTCGACAAATTTATGATGCCTAC^T(^TGAAGGAACTTCTTTCCTG^ 
TCA<^TCCTTTCTCAAAGCAAGCTGTAGAACACGTACAAAGT 

GTGACATCAACTCTTTTTCAGCCATACATAGAAGAAATTTGTGAAAGCCTTCGAGGTGAC 

ATTTTTCAAAAATTTATGGAAAGTGACAAGTTCACTAGATTTTGTCAGTGGAAAAACG 

GAATTAAATATCCATTTGACCATGAATGAGTTCAGTGTGCATAGGATTATTGGACGAG 

GGATTCGGGGAAGTTTATGGTTGCAGGAAAGCAGAC^CTGGAAAAATGTATGG 

TGCTTAGATAAGAAGAGGATCAAAATGAAACAAGGAGAAACATTAGCTTTAAATGAAAGA 

ATCATGTTGTCTCTTGTCAGCACAGGAGACTGTCCTTT 

TTCCT^TACCCCAGATAAACTCTGCTTCATCCTGGATCTGATGAACGGGGGCGATTTGC^C 

TACCACCTTTCACAACACGGTGTGTTCTCTGAGAAGGAGAT 

ATCATTCTGGGTCTGGAACACGTGCACAATCGGTTT^ 

GCAAATATTCTCTTGGATGAACATGGACACGCAAGAATATCAGATCTTGGTCTTGCCTGC 

GATTTTTCCAAAAAGAAGCCTCATGCGAGTGTTGGCACCCATGGGTACATGGCTCCCGAG 

GTGCTGO^GAAGGGGACGGCCTATGACAGCAGTGCCGACTGGTTCTCCCTGGGCTGCATG 

CTTTTCAAACTTCTGAGAGGTCACAGCCCTTTCAGACAACATAAAACCAAA 

GAAATTGACCGAATGACACTCACCGTGAATGTGGAACTTCCAGACACCTTCTCTCCTGAA 

CTGAAGTCCCTTTTGGAGGGCTTGCTTCAGCGAGACGTTAGCAAGCGGCTGGGCTGTCAC 

GGAGGCGGCTCACAGGAAGTAAAAGAGCTVCAGCTTTTTCAAAGGTGTTGACTGGCAGCA^ 

GTCTACTTACAAAAGTACCCACCACCCTTGATTCCTCCCCGGGGAGAAGTCAATGCTGCT 

GATGCCTTTGAT ATTGG CTCATTTGATGAAGAGGATACCAAAGGGATTAAG CTAC TTGAT 

TGCGACCAAGAACTCTACAAGAACTTCCCTTTGGTCATCTCTGAACGCTGGCAGCAAGAA 

GTAACGGAAACAGTTTATGAAGCAGTAAATGCAGACACAGATAAAATCGAGGCCAGGAAG 

AGAGCTAAAAATAAGCAACTTGGCCACGAAGAAGATTACGCTCTGGGGAAGGACTGTATT 

ATGC^CGGGTACATGCTGAAACTGGGAAACCCATTTCTGACTCAGTGGCAGCGTCGCTAT 

TTTTACCTCTTTCCAAATAGACTTGAATGGAGAGGAGAGGGAGAGTCCCGG 

CTGACAATGGAACAGATTCTCrCTGTGGAAGAAACTCAAATTATVAGACAAAA 

TTGTTCAGAATAAAAGGAGGGAAACAATTTGTCTTGC^VTGTGAGAGTGATCCAGAGTTT 

GTGCAGTGGAAGAAAGAGTTGAACGAAACCTTCAAGGAGGCCCAGCGGCTATTGCGTCGT 

GCCCCGAAGTTCCTCAACAAACCTCGGTCAGGTACTGT^^ 

TGTCACAGGAACAGCAACGGCCTCTGA 

SEQ ID NO: 2_AA144574_M BARK2_M 

CTGCITCGTAGTCTACAGAGACCTGAAGCCTGCGAACATCCTCCTAGATGAATATGGGCA 
CGTGAGGATATCGGATCTCGGCCTTGCCTGTGATTTCTCCAAAAAGAAGCCTCATGCCAG 
CGTGGGCACCCATGGGTACATGGCTCCCGAGGTGTTGCAGAAGGGAACGTGCTATGACAG 
CAGCGCCGACTGGTTCTCCCTGGGCTGTATGCTCTTCAAACTTCTGCGGGGCCACAGCCC 
CTTCAGGCZAGCATAAAACCAAAGACAAGCATGAGATAGACCGAATGACCCTGACCGTGAA 
CGTGCAGCITCCAGATGCCTTCTCCCCTGAGCTGAGGTCCCT 

GCGGGACGTGAGCCAGCGGCTGGGCTGCGGAGGAGGAGGGGCACGAGAGTTGAAGGAGCA 
CATCTTCTTCAAGGGCATTGACTGGCAGCATGTGTACTTACGGAAGTACCCGCCACCCCT 
AATCCCTCCTCGGGGAGAGGTCAACGCTGCAGATGCCTTCGATATCGGCTCCTTCGATGA 
GGAAGACACCAAAGGCATTAAGCTGTTGGACT 

ACTGGTGATCTCCGAGCGCTGGCAGCAAGAAGTGGTGGAGACCATCTATGACGCCGTCAA 
TGCTGATACTGATAAAATCGAGGCCAGGAAGAAGGCTAAAAATAAGCAACTTGGTCAAGA 
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GGAAGATTACGCTATGGGGAAGGACTGCATCATGCACGGGTACATGCTGAAGCTGGGGAA 
CCCCTTTCTCACACAGTGGCAAAGACGCTATTT^ 

GAGAGGAGAGGGCGAGTCTCGGCAAAGTCTACTGACCATGGAACAGATCATGTCTGTGGA 
GGAGACCCAGATTAAAGACAGAAAGTGCATCTTACTC^ 

TGTCTTGC7VATGTGAGAGTGACCCCGAGTTTGCACAGTGGCTGAAGGAGCTGACCTGCAC 

CTTCAATGAGGCCCAGAGACTGCTGCGCCGTGCCCCCAAATTCCTCAACA/^ 

CGCCATCCTGGAGTTCTCCAAGCCACCACTGTGTCACAGAAATAGCAGCGGCCTCTGAAC 

CACAGAGCAGCGGGGCCTGAAGGAGGGGCCCCAGCTCTTCAGCCCAGGAGTGGAACGAAG 

CCACGGGGAACCGTGTGGGGCTAAGACACAGTGTTTCTGAGCACTGACGGGGCTGCTCCA 

AGCCGAGGAGGCTCAGGACACCAGGGCGGCCTTCTGGGAGCTGGGACATCCTCGGGGCTG 

TCCTATCCACACTCGAAATTACTGAAGAAGCAGAGGCATTCTGCTGTG 

SEQ ID NO: 3_AA826850_H 

GAAGAGGATGGGCTCGTCCATGTCGGCGGCCACCGCGCGGAGGCCGGTGTTTGACGACAA 

GGAGGACGTGAACTTCGACCACTTCCAGATCCTTCGG 

CAAGGTGTGCATTGTGCAGAAGCGGGACACGGAGAAGATGTACGCC^ 

CAAGCAGCAGTGCATCGAGCGCGACGAGGTCCGCAACGTCTTCCGGGAGCTGGAGATCCT 

GCAGGAGATCGAGCACGTCTTCCTGGTGAACCTCTGGTACTCCTTCCAGGACGAGGAGGA 

CATGTTCATGGTCGTGGACCTGCTACTGGGCGGGGACCTGCGCTACCACCTGCAGCAGAA 

CGTGCAGTTCTCCGAGGACACGGTGAGGCTGTACATCTGCGAGATGGCACTGGCTCTGGA 

CTACCTGCGCGGCCAGCACATCATCCACAGAGATGTCAAGCCTGACAACATTCTCCTGGA 

TGAGAGAGGACATGCACAC CTGAC CGACTTCAACATTG C CAC CATCATCAAGGAC GGGGA 

GCGGGCGACGGCATTAGCAGGCACCT^GCCGTACATGGCTCCGGAGATCTTCCAXTCTTT 

TGTCAACGGCGGGACCGGCTACTCCTTCGAGGTGGACTGGTGGTCGGTGGGGGTGATGGC 

CTATGAGCTGCTGCGAGGATGGAGGCCCTATGACATCCACTCCAGCAACGCCGTGGAGTC 

CCTGGTGCAGCTGTTCAGCACCGTGAGCGTCCAGTATGTCCCCACGTGGTCCAAGGAGAT 

GGTGGCCTTGCTGCGGAAGCTCCTCACTGTGAACCCCGAGCACCGGCTCTCCAGCCTCCA 

GGACGTGCAGGCAGCCCCGGCGCTGGCCGGCGTGCTGTGGGACCACCTGAGCGAGAAGAG 

GGTGGAGCCGGGCTTCGTGCCCAACAAAGGCCGTCTGCACTGCGACCCCACCTTTGAGCT 

GGAGGAGATGATCCTGGAGTCCAGGCCCCTGCACAAGAAGAAGAAGCGCCTGGCCAAGAA 

CAAGTCCCGGGACAACAGCAGGGACAGCTCCCAGTCCGAGAATGACTATCTTCAAGACTG 

CCTCGATGCCT^TCCAGCAAGACTTCGTGATTTTTAACAGAGAAAAGCTGAAGA 

GGACCTCCCGAGGGAGCCTCTCCCCGCCCCTGAGTCCAGGGATGCTGCGGAGCCTGTGGA 

GGACGAGGCGGAACGCTCCGCCCTGCCCATGTGCGGCCCCATTTGCCCCTCGGCCGGGAG 

CGGCTAGGCCGGGATGCCCGTGGTCCTCACCCCTTGAGCTGCTTTGGAGACTCGGCTGCC 

AGAGGGAGGGCCATGGGCCGAGGCCTGGCATTCACGTTCCCACCCAGCCTGGCTGGCGGT 

GCCCACAGTGCCCCGGAC^CATTTCACACCTCAGGCTCGTGGTGGTGCAGGGGACAAGAG 

GCTGTGGGTGCAGGGGACACCTGTGGAGGGCATTTCCCGTGGGCCCCCGAGACCCGCCTA 

GATGGAGGAAGCGCTGCTGGGCGCCCTCTTACCGCTCACGGGGAGCTGGGGCCATGGATG 

GGACAGGAGTCTTTGTCCCTGCTCAGCCCGGAGGCTGTGCACGGCCCTCGTCACAAGGTG 

ACCCTTGCAGCACAGGCCGCGGGTGCCCCAGGCTCGGCTCAGTTCTTGGAGGTCAAGGGC 

ATGGGTTGGGGTAGTGGGTGGGGAGGTGAATGTTTTCTAGAGATTCAAACTGCTCCAGCA 

ATTTCTGTATAGTTTTCACCTCTGAGAATTACAATGTGAGAACCGCTC 

SEQ ID NO: 4_AA960957_H 

GTCCCACATCCCGCATCCGGCATCCCAGCGGCCGGGCATGTAGCAGCGGCAGCAACGGCG 
GAATATGGGCGGGAACCACTCCCACAAGCCCCCCGTGTTTGACGAGAATGAGGAAGTCAA 
CTTTGACCATTTTCAGATTCTGCGGGCCATTGG 

CGTGCAGAAGCX^GACACTAAGAAAATGTATGCAATGAAGTACATGAACAA 
CATCGAGAGGGATGAGGTTCGGAATGTTTTCCGGGAGCTGCAGATCATGCAAGGGCTGGA 
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GCACCCCTTCCTGGTCAATCTGTGGTACTCCTTC 
GGTGGACCTCXTTCCTGGGAGG^ 

AGAGGGGACTGTGAAACTCTAC^TCTGTGAGCTGGCACTGGCCCTGGAGTATCTTCAGAG 

GTACCACATCATCCACAGAGACATCAAGCCAGAC^TATCCTGCTGGATGAACACGGACA 

TGTTCACATTACAGACTTCAACATAGCGACGGTAGTGAAAGGAGC^GAAAGGGCTTCCTC 

CATGGCTGGCACCAAGCCCTACATGGCTCCAGAAGTATTCCAGGTGTACATGGACAGAGG 

CCCCGGATACTCGTACCCTGTCGACTGGTGGTCCCTGGGCATCACAGCCTATGAGCTGCT 

GCGGGGCTGGAGGCCGTACGAAATCCACTCGGTCACGCCCATCGATGAAATCCTCAACAT 

GTTCAAGGTGGAGCGTGTCCACTACTCCTCCACGTGGTGCAAGGGGATGGTGGCCCTGCT 

GAGGAAGCTCCTGACCAAGGATCCTGAGAGCCGCGTGTCCAGCCTTCATGACATACAGAG 

CGTGCCCTACITGGCCGACATGAACTGGGACGCGGTGTTCAAGAAGGCACTGATGCCCGG 

CTTTGTGCCCAATAAAGGGAGGTTGAACTGCGATCC 

TCTAGAATCCAAGCCACITCACAAAAAGAAGAAGCGATTGGCAAAG^ 

TGGCACATVAGGACAGCTGCCCGCTGAATGGACACCTGC^GCACTGTTTGGAGACTGTCCG 

GGAGGAATTCATCATATTCAACAGAGAGAAGCT(^ 

GCTCTTGGACACCGACAGCCGAGGGGGAGGCCAGGCCCAAAGCAAGCTCCA 
CAACAAC^CCTCCTCACCCACACCTGCACCCGTGGCTGCAGCA^ 

TTGCTGCTCAACAGGACTGCACTCGTCTCTGCCCTGCCCACCCAGAGCCCCTCTTTGTGC 
CCTGATGGTCCCTGTCTCACCCCTGAAAACATCAGATGCAGAAAAAGCCCTGGACTTGGA 
GCTGGGAAGCCTGGGTTCTGGTCCCATCTCCATGACTGATTCACGTGTGACCTCAGACAA 
GTCACGCCCTCTCTGTGCCTCCGTTTTCTGC^TCTGCCAAAGGGGTTAAACACTTCTGCC 
CC^CTTCAAATTACAAGATTATGGGGAGAACCCAATTAGGTAGGAAACATGAAAAACCTT 
TGATATTTATAAAATCATTTTTACGTGCAAAATATAACCTTAATATTTGAAGTGACCCCC 
ATTCCCCAAAGCAATCAAACCGTCATGACTTTGCAATTTC 

GGGCACTTCCGAAAAACACAGCCCTGACAGCAAAATAAAGGTCTGATATGTTGGCCCCTT 
CTATGGAAACAACGCTGCCAAATCCTGGAGCAAAACCTGAAGTGTCTTCATGTGCATTCT 
CTGGCAGGCCACAGTCCTGAGCTTGTAAGATGGTGCAGCATGCAGACCAGACTTGTCCCC 
AAGGTCTCAGCGCTGCGGTCTCACTCCTCCCCTCATTTAAGAAGACTATCCTTACCTTTT 
AGTTTCAGCAGTCCTCACCACCACCATATC 

TTCAGATGAGAGTTGGGTCGCTGAGCATTGGTTACTCCTGCAGAGTGTAATCAGCACCCC 

ATCCAACTGGCCCGAAAGCCCAGACCTGCAGCAGAACTCTCCAACTCTCT^ 

AGGGTTTTCTCTCCTGGGAAGGGTGTAAAATCAGCTTGTCAGATTCTTCTTACA 

ATCGAATCGGTATTGGTGGAGCGGCTCCCTATTTATACAATAGGAAGCATGGGTGCTTAG 

AAAGTTTATTTCAGGAGGAAAATGGGTTCACACAAAAAGCAAACTAC^ 

CAGGGAGAAGCTTGCCTTTGAACTGGAAGATGTTGGGATGAGCAGGGAAAGCTTAGACTT 

TGGAGTCAGGTTTGTGTTCAGAATCCAGCCCTGCTGGCTACTAACTAACTGGGAGACCTT 

AGGCAAAGCATGCAATCGCTCTGAATGGCAGTTTCCTCATTTTTAAA 

ACTAATATTGC^GGGGAGTTACAGGGTTAAATAAGATCCTGTGTGTAACCCCAAGCATT^ 

GATGACTCATAGAATGGCCTTTTTTGTC^ 

TTCCTTCACTCACCCAGCAGGTCAGTTTTCTGTGCAAACAAACCTGTT^ 

AAATGTTCTTCCTGGGGTCTTTGATATTTGTTTGTTACATCCTGCTGAAGTTCGACTGTG 

TTTTTATTTTTTCATCCAACTTCCAT^ 

GCTGTCCATGTCATCTCTTAGATTTCTTAAAAGACATTTTAATGTATGGTTAGGTTTTAT 

ATTTTTATTTTTTAAAAAAGAAATAGTCAGTGTTTTCCTCCT^ 

TGGATTGTGTGCTCCTCGTCAGTTGACTTGTT^ 

CATCAACAACCGTCCTGCTCCCCACCTCCCCCAGGAAATAAGGGGCCTGCTCCTCTCCCT 
ACTGTGACCCTGGAGGCTCTTAAGATGATGATGGTTTTTTTTATTGGGCTGAGTTCACGA 
ATTAGGGGCAGGAGCTGGAAGTCGCCCTAGGAACACCAGATTTCCTGGTTCTGTTC^^GT 
TGGCATTTCTTGTTTGGAATAAACTATTTCTTGGACATTCCTTC 
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SEQ ID NO: 5_TBK1_H 

TCCTGAGTCTCGAGGAGGCCGCGGGAGCCCGCCGGCGGTGGCGCGGCGGAGACCCGGCTG 

GTATAACAAGAGGATTGCCTGATCCAGCCAAGATGCAGAGCACTTCTAATCATCTGTGGC 

TTTTATCTGATATTTTAGGCCAAGGAGCTACTGCAAATGTCTTTCGTC 

AAACTGGTGATTTATTTGCTATCAAAGTATTTAATAACATAAGCTTCCTTCGTCCAGTGG 

ATGTTCAAATGAGAGAATTTGAAGTGTTGAAAAAACTCAATCTVCAAAAATATT^ 

TATTTGCTATTGAAGAGGAGACAACAACAAGACATAAAGTACTTATTATG 

CATGTGGGAGTTTATACACTGTTTTAGAAG 

CTGAATTCTTAATTGTTTTGCGAGATGTGGTGGGTGGAATG/^TCATCTACGAGAGAATG 

GTATAGTGCACCGTGATATCAAGCCAGGAAATATCATGCGTGTTATAGGGGAAGATGGAC 

AGTCTGTGTAC/^AACTCACAGATTTTGGTGCAGCTAGAGAATTAGAAGATGATGAGCAGT 

TTGTTTCTCTGTATGGCACAGAAGAATATTTGCACCCTGATATGTATGAG^ 

TAAGAAAAGATCATCAGAAGAAATATGGAGCAACAGTT 

CATTTTACCATGCAGCTACTGGATCACTGCCA 

ATAAAGAAGTGATGTATAAAATAATTAC^GGAAAGCCTTCTGGTGCAATATCTGGAGTAC 

AGAAAGCAGAAAATGGACCAATTGACTGGAGTGGAGACATGCCT 

CTCGGGGTCTTCAGGTTCTACTTACCCCTGTTCTTGCAAACATCCTTGAAGCAGATC^ 

AAAAGTGTTGGGGTTTTGACCAGTTTTTTGCAGAAACTAGTGATATACTTCACCGAATGG 

TAATTCATGTTTTTTCGCTACAACAAATGAC^ 

ATACTGCTACTATATTTCATGAACTGGTATATAAACAAACCAAAATTATTTC 

AAGAACTTATCTACGAAGGGCGACGCTTAGTCTTAGAACCTGGAAGGCTGGCACAACATT 

TCCCTAAAACTACTGAGGAAAACCCTATATTTGTAGTAAGCCGGGAACCTCTGAATACCA 

TAGGATTAATATATGAAAAAATTTCCCTCCCTAAAGTACATCCACGTTATGATTTAGACG 

GGGATGCTAGCATGGCTAAGGCAATAACAGGGGTTGTGTGTTATGCCTGCAGAATTGCCA 

GTACCTTACTGCTTTATCAGGAATTAATGCGAAAGGGGATACGATGGCTGATTGAATTAA 

TTAAAGATGATTACAATGAAACTGTTCACAAAAAGACAGAAGTTGTGATCACATTGGATT 

TCTGTATCAGAAACATTGAAAAAACTGTGAAAGTATATGAAAAGTTGATGAAGATCAACC 

TGGAAGCGGCAGAGTTAGGTGAAATTTCAGACATACACACCAAATTGTTGAGACTCT 

GTTCTCAGGGAACAATAGAAACCAGTCTTCZAGGATATCGACAGCAGATTATCTCCAGGTG 

GATCACTGGCAGACGCATGGGCACATCAAGAAGGCACTCATC^ 

AAAAACTACAAGTCCTGTTAAATTGCATGACAGAGATTT^ 

AAGCAGAACGTAGATTAGCTTATAATGAAGAACAAATCCAC^ 

TGTATTACCATGCCACAAAAGCTATGACGCACTT^ 

AGGCATTTTTGAATAAGTCAGAAGAATGGATAAG 

TATTATCGCTGACTAATCAGTGTTTTGATATC 

ATACTAATGAGTTACAAGAAACTCTGCCTCAGAAAATC 

AACATACCATGACCCC^TTTATCCAAGTTCTAACACATTAGTAGAAATGACTCTTGGTA 

TGAAGAAATTAAAGGAAGAGATGGAAGGGGTGGTTAAAGAACTTGCTGAAAATAACCACA 

TTTTAGAAAGGTTTGGCTCTTTAACCATGGATGGTGGCCTTCGCAACGTTGACTGTCT^ 

AGCTTTCTAATAGAAGTTTAAGAAAAGTTTCCGTTTGCACAAGAAAATAACGCT^ 

TTAAATGAATGCCTTTATAGATAGTCACTTGTTTCTACAATCCAGTATTTGATGTGGTCG 

TGTAAATATGTACAATATTGTAAATACATAAAAAATATACAAATTTTTGGCTGCTGTGAA 

GATGTAATTTTATCTTTTAACATTTATAATTATATGAGGAAATTTGACCTCAGTGA 

GAGT^GAAAGCCATGACCGACCAATATGTTGACATACTGATCCTCTACTCTGAGTGGGGC 

TAAATAAGTTATTTTCTCTGACCGCCTACTGGAAATATTTTTAAGTGGAACCAAAATAGG 

CATCCTTACAAATCAGGAAGACTGACTTGACACGTTTGTAAATGGTAGAACGGTGGCTAC 

TGTGAGTGGGGAGCAGAACCGCACCACTGTTATACTGGGATAACTUVTTTTTTTGAGAAG^ 

ATAAAGTGGCATTATTTTATTTTACAAGGTGCCCAGATCCCAGTTATCCTTGTATCCATG 

TAATTTCAGATGAATTATTAAGCAAACATTT^ 

ATTTTTTTCCTTTGGCCATAAATGTGTAATTGTCATTAAAATTCTAAGGTCAT^ 
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GTTTTAAGCTGTATATTTCTTTAATTCTGCTTACT 
CAATTTTAAAAAA 

SEQ ID NO: 6_AA305176_H 

TGGCTGCTCGCGGAGGGGCAGTGTACGCGGGGCCGCTGTAGGCTGTCCAGCGATGGATCC 

CACCGCGGGAAGCAAGAAGGAGCCTGGAGGAGGCGCGGCGACTGAGGAGGGCGTGAATAG 

GATCGCAGTGCCAT^CCGCCCTCCATTGAGGAATTCAGCATAGTGAAGCCCATTAGCCG 

GGGCGCCTTCGGGAAAGTGTATCTGGGGCAGAAAGGCGGCAAATTGTATGCAGTAAAGGT 

TGTTAAAAAAGCAGACATGATCAACAAAAATATGACTCATCAGGTCCAAG^ 

TGCACTGGCACTAAGCAAAAGCCCATTCATTGTCCAT 

AAACAATGTCTACTTGGTAATGGAATATCTTATTGGGGGAGATGTCAAGTCTCTCCTACA 

TATATATGGTTATTTTGATGAAGAGATGGCTGTGAAATATATTTCTGAAGTAGCACTGGC 

TCTAGACTACCTTCACAGACATGGAATCATCCACAGGGACT^ 

TATTTCTAATGAGGGTCATATTAAACTGACGGATTTTGGCCTTTCAAAAG 

TAGAGATATTAATATGATGGATATCCTTACAACACC^^ 

TTATTCAAGAACCCCAGGACAAGTGTTATCGCTTAT^ 

AATTGCAGAAAAAAATCAAGACCCTGCAAACATCCT^ 

ACAGCTTTCTCAAGGACTCGTATGCCCTATGTCTGTAGATCAAAAGGACACTACGCCTTA 
TTCTAGCAAATTACTAAAATCATGTCTTGAA^^ 

GAAGTGT CTAACTTCTAATTT AC TCCAGT CTAGG AAAAGGC TGG C CACATC CAGTG C CAG 

TAGTCAATCCCACACCTTCATATCCAGTGTGGAATCAGAATGCCACAGCAGTCCCAAATG 

GGAAAAAGATTGCCAGGTTTGAGGGACATTTATCTTAATGAAAATCAATTATGTATGTCA 

AATGAATGTGAGAAATATTATACCTTTTCATATAAATTCCATAAAGAAATGAAATTGTTA 

CATGAATGGCAGTCATAGTATTAATCAGAAATTCATTTTCCTGCACATTCTGTCAAAT 

TTTTGAAATATTTCATTTCTCATTCAATTGTGACATTGTTC 

GATTCTTGCAGTAAATTGATAATAAATGCTTGGCTTCTGTGTATCTAGGTGGACCTCACT 
TGTTTTTAGAAGTCCTTCCCATGATACAGACATTGGCTTGTTGGTTTTGTTTTATTTTGT 
TTTTAACATATGTCATTTAAAAACTCATATTACCTCCTTTT 

SEQ ID NO: 7_AA116841_M 

CCACGCGTCCGATCCCATGGCCAGAAGGCGAAGAAAAGCTATCTGATAATGCTCAAAGTG 
CAATGGACATGCTTTTAACCATTGATGAT^ 

AGCATCCTCTCTTCAGTGAAGTGGACTGGGAAAATCTGCAGCATCAGACT^ 
TACCCCAACCAGACGACGAAACAGATAC^TCCTATTTTGAAGCC^ 

ATCTGACCGTATCTGGGTTTAGTCTGTAGCACATGCGTGTCATTTTTATCTAACTTGTGA 

TATAGAATTAAGTTTTACAGTAATATGCTACTTAATACTAGATTGGTCT 

AAGTCATTATTTTACCCAGACTGAACAGCTC 

AATTAAAATACTATAAGCAATATAATCAGTAATTAATCTTTACCTTAGAACTGTATATAA 

GCCATAATAGCTTTTTTCATCTTATTTATTCACTGCACTTTATGAA 

TAAACTAAAACACTACCACTCTAAATAGAGGGAGTGAGCCGT 

SEQ ID NO: 8_AA256100_H 

AGGGAGCTGACGGGCGCCCGGCCGGCTGCGGTCCGTGCGGAGGCTGAGCCGGCCGCGGGC 
GCGACCGGAGGCAGTTTCCGTTACTATGGCAATGACGGCAGGGACTACAAC^ 
TATGAGCAACCATACCCGGGAAAGAGTGACTGTAG 
TAGCAACCTAATTTTACAGCATGAAGAGAGAGAAAC 

CATGGAAGAAGAAGGATTAGCAGATGAAGAGAAAAAGTTACGTCGATCACAACACGCTCG 
CAAAGAAACAGAGTTCTTACGGCTCAAAAGGACCAGACTTGGCTTGGATGACTTTGAGT^ 
TCTGAAAGTTATAGGAAGAGGAGCTTTTGGAGAGGTGCGGTTGGTCCAGAAGAAAGATAC 
AGGCCATATCTATGCAATGAAGATATTGAGAAAGTCTGATATGCTTGAAAAAGAGCAGGT 
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GGCCCATATCCGAGCAGAAAGAGATATTTTGGTAGAAGCAGATGGTGCCTGGGTGGTGAA 

GATGTTTTACAGTTTTCAGGATAAGAGGAATCTTTATCTAATCATGGAATTTCT 

AGGTGACATGATGACATTGCTAATGAAGAAAGAC^CCTTGACAGAAGAGGAAACACAGTT 

CTACATTTCAGAGACTGTTCTGGCAATAGATGCGATCCACCA.GTTGGGTT 

GGATATTAAGCCAGACAACCTTTTATTGGATGCCAAGGGTCATGTAAAATTATCTGATTT 

TGGTTTATGTACGGGATTAAAGAAAGCTCACAGGACTGAATTTTATAGAAATCTCACACA 

CAACCCACCAAGTGACTTCTCATTTCAGAAC^TGAACT 

GAAGAAGAACAGGAGACAACTGGCATATTCCACAGTTGGG^ 

AGAAGTATTCATGCAGACTGGTTACAACAAATTGTGTGACTGGTGGTCTTTGGGAGTGA^ 

TATGTATGAAATGCTAATAGGATATCCACCTTTCTGCTCTGAAACACCTCAAGAAACATA 

CAGAAAAGTGATGAACTGGAAAGAAACTCTGGTATTTCCTCCAGAGGTACCTATATCTGA 

GAAAGCCAAGGACTTAATTCTCAGATTTTGTATTGATTCTGAAAACAGAAT^ 

TGGAGTAGAAGAAATAAAAGGTCATCCCTTTTTTGAAGGTGTCGACTGGGAGCACATAAG 

GGAAAGG CCAG CAGCAAT CC CTATAGAAAT CAAAAGCATTGATGATACTTCAAATTTTGA 

TGACTTCCCTGAATCTGATATTTTACAACCAGTC 

ATCCAAAGACTGGGTTTTTCTCAATTATACCTATAAAAGGTTTGAAGGGTTGACT 

TGGCTCTATCCCCACCTACATGAAAGCTGGGAAGTTATGAATGAAGATAACATTCACCCA 

TAACCAAGAGAACTCAGGTAGCTGCATCACCAGGCTTGCTTGGCGTAGATAACAATACAC 

TGAAATACTCCTGAAGATGGTGGTGCTTATTGACTACAAGAGGAAATTCTACAGGATTAG 

GATTTCTAAGACTACTATAGGAATTGGTTGGCAGTGCCAGCTGGCTCTTTTTTTTAATAT 

TTTATTATTTTTGTTAACTTTATTATATGAAGGTACTGGAATAAAAGGAAC^ 

TTTCTAACTGCACTGCCTACATGCGTATTAAGGTCCATTCTGCCTGTGTGTGCTGTGGCT 

TTGAACTGTAACACCTCTAATCAATTCAGGAGAAACACATATCATTTAAAGCAACATAGG 

CTAACCTGTAGGTAACACTGCAGTATTGATGTTTTACTGCAAATCTTATGGGTCTAGATA 

ATCAGTAAAAGCCATCTTCCATAGTTGGTGTTAGAACATTGCCCTATTGGTTTGGACATC 

TGTAGAATATATATGAAGACAATTTCTGTAATGGTTTTAAGAGATTTAAAAAGAAATTCA 

CTGGTTCTTTAC^AAATAGAATTTATCAT 

TGACAAGTTTATAATAAGGAAGACAAAGTTTAACACC 

TATTTACGTTGCATTCAGAAATACTGATGACCTTCATATACGTAGTCTGTATACTCATAG 
GGAGATGTACTGTATTATATAACATGTAAAGTTGATTTTCTTGTGACAAGAGAACTTCTT 
TTTTTAACAAGAGGACATGGCATTATTTTAAT 

TGACCATGAAGGCTGCTTGTAGAATTAGTGTATTTTTATTAAACTATTT^ 

AAACTTCTATCATGTAAATGGACTTATAGAGAACAAAAAGCTATTTACTTTGGTTTTCTA 

GAAAGTTGTTAC^TATCATGGCTGGTTAACTTTTATTTCTTTT 

TGATAGTACTTGTATTATTGTGCCATTATTTTCTTATGCTCCA^ 

GAACAGAGTGGATGTTCACAACTGAGTAGAATTTTCCTTTCCTG 

AGACCTGACAGATCTTTGATAGAGGTCAGCTTATTAAAGGGCAATATTGTTCTTGTTTAG 
CTACATCACTGTGGTGAATATAGATGGAATTAAGGAAGTAAATGCAGGCCAGGGGGTTGT 
GATGAGAGGATAGGGGAGATAATATCAGCATCAAATTCTTTGGGTATCTCTCTAAGAATT 
AAATAATCTTTTCTAGCTTAATATTTTAATTCT 

TCATTAGTAATAGTTGAGGAATAATATACTAGCAAAGAATGGCCTAATGTTTGTCATAAC 

TGTTAATGGATGAAATTTTTTAAAGATACAACCATGATAACCATTATAAATGATCTATGA 

TCAAAATCTAAAGTGATGAATTATTTGTAGGAATGTCTTCCTAATGGGGAAGAATTGCAT 

AGGAGCATTATGCAAATCTACACT^GCTTTTATAAATGTTGCTGCTGGGTAGCT 

TGTTTCATAAGGCCATCCTGTTT^ 

ATATTTGTTGAGTACTTACGTGTTTATCTAACAGTT 

TTTTTGAGTATTTAGGAAAGAGAGCTATTAAAAACTCTGGGGATTTCTCAATGTGACTAA 
CTCTAATTTTTCTAATTATAACTGCCTTTAATTAACATAATATTAACTTTTGCTGAGGTT 
TATGAGATTTTCTCACCCCACATCGCTCCCCTTTTTTTAAAAAGGACTG 
TGATAATGAATAGGTAAGATATGAGATAATTGCAACATTGTCCTAGTTCTAGTATGGTAA 
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CTATTCTTGAAATGGTATTGAAAAATACCGTTAATTCAAA 

GAAACTGATTTACCTAAGTTTACTTTTTAATTC 

TCCCTCATTCTTATTACCAGAAAGAGCTTGCAAATAGTTTTACIT^ 

GGTAGTTCTGGAAAGCTACTTTGTTGAGAGTCT(^TTCTTCCCTGGAGTTAATAGAGTGA 
TTCACAATCTTTGGGGTTTTCTCCTGATGAAAAGGAT^ 

AATTAAAGACTGTGTCTGCCCTTTAGAAGCTAAGAATTTGATTCATGATGCAAATTAACT 

AGATAATTTGCAAAGTACCCTTGAGATTGAATTTTCTCTATTATATATTTCCCATATTTC 

AGGTGAATAATTTAATTTAAATGACAAAACCCTATCTAGTCAACTGGGCATAATGACATT 

TTCTTTAAATTAGACTCTATTTTGAATTAAAAGAGTTTTATTA^ 

GTTTTTCTAAGTATATAGAAAGCTTGTATAATTCAGATTTATCAATTTCCTGA 

TAGACTTTGACTTTTTTATTAAAAACCT^ 

TATGCATTTATTACTAACATAGCTTTAAATCTTTAAATGTATTGAAGC^TTGTGCTG 

GAAAATAAGGAATTGCTTATAAACCAGCCACTTCTGAATACAATATGTAGCTGATTTAAT 

AAGCTAGTTAGTGAATGGAAAATAAGTGTGGAGTATTAAAAATGTTCTTTGGTTGGTAAG 

GCCTAAGATAGGGTTTCATTTATTTCTATACTTTTTCTGTTTTT^ 

TTTATGTAAATCTCTAAATTTAAAATATTTTAAGT^ 

ATAAAACCTTAGACAATCAATC^GTCAGTCTTTACTGACAGGAGCAGCAGCTATCTGTCT 

TTTGCTGATCTACAAATAAATGAATTGAGAATTTAGTCCATAGAGGTCCCTGGCTACCAA 

AC^CATTCTCCTTTGAATTGTTAAAATTCAGAACATTCAAAATAACTGTTTTGCTACAAC 

CCATGATTATTTTCCTGTTGTGTTTATTTAAATTTACTTTCTCTT^ 

TTCTGAAAAATCTTAATGAAACAAACGCTTAGAAC^VAATATAAATATGAGA 

CTACTAGAGATATTTTAGATTTTTATG 

AGGAATAAAGTAATAAAAATATATCTCAGCTATTTT 

TGTCTAGAAAAGTAATC^TGAGGCTACtGAGTTTGGTGTTCAGTTACTGAGTTTCAAAAA 
TGTTTTGGTGGCATGAGGACAAAATTTCATTGAAGGTAAGATAAGAATAAAAACTATGTT 
TAC 

SEQ ID NO: 9_AA210825_H 

C^CGAGGGCTACTGGCGCCTGGCGACCCTCCCTGCCCCCC^CCCAACCCCGCTCCGGCAA 
CGCCCCCTTCCTCACGGCTCCCGACC 

CCCTTCTACCCACTCCGGCCCTCGGGACCCCTCTGCCCATCCCCTGGCCGGTCGGGTCCC 
TGCGAACCCCTTTATCTCTGGAATCCACTCGGTCCCCGACTCAGAGACTCCTGCCCTCCA 
CCCCCAAGGACCCCGCCATCOTC^GGTCCCCTCCGCCTGCCAGATCTTTTCTCGGATCCC 
CGCTCTCCCACCACCTGCTCACGAGATCCCGCGGATCTAGAACCCAGGGTCCCCCGGGGC 
CCCCCGGCGGGTCCCGGGTGGGCTCCAGGCGGGCGGTCCCCGGCCTCCCCCCATGGCCAC 
CGCCCCCTCATTATCCCGCCGGGCTCCCTGGCTCTCCCGGGCCGGGGTCTCCTCCGCCCC 
CCGGCGGCCTAGAGCTGCAGTCGCCGCCACCGCTACTGCCCCAGATCCCGGCCCCGGGTT 
CCGGGGTCTCCTTTCACATCCAGATCGGGCTGACCCGCGAGTTCGTGCTGTTGCCCGCCG 
CCTCCGAGCTGGCTCATGTGAAGCAGCTGGCCTGTTCCATCGTGGACCAGAAGTTCCCTG 
AGTGTGGCTTCTACGGCCTTTACGACAAGATC 

CCAACCTCCTGCAGCTGGTGCGCTCGTCCGGAGACATCCAGGAGGGCGACCTGGTGGAGG 
TGGTGCTGTCGGCCTCGGCCACCTTCGAGGACTTCCAGATCCGCCCGCACGCCCTCACGG 
TGCACTCCTATCGGGCGCCTGCCTTCTGTGATCACTGCGGGGAGATGCTCTTCGGCCTAG 
TGCGCCAGGGCCTCAAGTGCGATGGCTGCGGGCTGAACTACCACAAGCGCTGTGCCTTCA 
GCATCCCCAACT^CTGTAGTGGGGCCCGCAAACG^^ 

GTGGCCACTCGGTGCGCCTCGGCACCTCCGAGTCCCTGCCCTGCACGGCTGAAGAGCTGA 
GCCGTAGCACCACCGAACTCCTGCCTCGCCGTCCCCCGTCATCCTCTTCCTCCTCTTCTG 
CCTCATCGTATACGGGCCGCCCCATTGAGCTGGAGAAGATGCTGCTCTCCAAGGTCAAGG 
TGCCGCACACCTTCCTCATCCACAGCTATA(^CGGCCCACCGTTTGCCAGGCTTGCAAGA 
AACTCCTG\AGGGCCTCTTCCGGCAGGGCCTGCAATGCAAAGACTGCAAGTTTAA 




WO 00/73469 



PCT/US00/14842 



FIGURE 2H 

ACAAACGCTGCGCCACCCGCGTCCCTAATGACTGCCTGGGGGAGGCCCTTATCAATGGAG 
ATGTGCCGATGGAGGAGGCCACCGATTTCAGCGAGGCTGACAAGAGCGCCCTCATGGATG 
AGTCAGAGGACTCCGGTGTCATCCCTGGCTCCCACTCAGAGAATGCGCTCCACGCCAGTG 
AGGAGGAGGAAGGCGAGGGAGGCAAGGCCCAGAGCTCCCTGGGGTACATCCCCCTAATGA 
GGGTGGTGCT^TCGGTGCGACACACGACGCGGAAATCCAGCACCACGCTGCGGGAGGGTT 
GGGTGGTT(^TTACAGCAACAAGGACACGCTGAGAAAGCGGO\CTATTGGCGCCTGGACT 
GCAAGTGTATCACGCTCTTCCAGAACAACACGACCAACAGATACTATAAGGAAATTCCGC 
TGTCAGAAATCCTCACGGTGGAGTCCGCCCAGAACTTCAGCCTTGTGCCGCCGGGCACCA 
ACCCACACTGCTTTGAGATCGTCACTGCC^TGCCACCTACTTCGTGGGCGAGATGCCTG 
GCGGGACTCCGGGTGGGCCAAGTGGGCAGGGGGCTGAGGCCGCCCGGGGGCTGGNNGAGA 
C^GCCATCCGCCAGGCCCTGATGCCCGTCATCCTTCAGGACGCACCCAGCGCCCCAGGCC 
ACGCGCCCCTVC^GACAAGCTTCTCTGAGCATCTCTGTGTCCAAC^GTCAGATCCAAGAGA 
ATGTGGACATTGCCACTGTCTACCAGATCTTCCCTGACGAAGTGCTGGGCTCAGGGCAGT 
TTGGAGTGGTCTATGGAGGAAAACACCGGAAGACAGGCCGGGACGTGGCAGTTAAGGTCA 
TTGACAAACTGCGCTTCCCTACCAAGCAGGAGAGCCAGCTCCGGAATGAAGTGGCCATTC 
TGCAGAGCCTGCGGCATCCCGGGATCGTGAACCTGGAGTGCATGTTCGAGACGCCTGAGA 
AAGTGTTTGTGGTGATGGAGAAGCTGCATGGGGACATGT^ 

AGAAGGGCCGGCTGCCTGAGCGCCTCACCAAGTTCCTCATCACCCAGATCCTGGTGG 
TGAGACACCTTCACTTCAAGAACATTGTCCACT^ 

TGGCATCAGCAGACCCATTTCCTCAGGTGAAGCTGTGTGACTTTGGCTTTGCTCGCATCA 
TCGGCGAGAAGTCGTTCCGCCGCTCAGTGGTGGGCACGCCGGCCTACCTGGCACCCGAGG 
TGCTGCTCAACCAGGGCTACAACCGCTCGCTGGACATGTGGTCAGTGGGCGTGATCATGT 
ACGTCAGCCTCAGCGGCACCTTCCCTTTCAACGAGGATGAGGACATCAATGACCAGATCC 
AGAACGCCGCCTTCATGTACCCGGCCAGCCCCTGGAGCCACATCTCAGCTGGAGCCATTG 
ACCTCATCAACAACCTGCTGCAGGTGAAGATGCGCAAACGCTACAGCGTGGACAAATCTC 
TCAGCCACCCCTGGTTACAGGAGTACCAGACGTGGCTGGACCTCCGAGAGCTGGAGGGGA 
AGATGGGAGAGCGATACATCACGCATGAGAGTGACGACGCGCGCTGGGAGCAGTTTGCAG 
CAGAGCATCCGCTGCCTGGGTCTGGGCTGCCCACGGACAGGGATCTCGGTGGGGCCTGTC 
CACCACAGGACCACGACATGCAGGGGCTGGCGGAGCGCATCAGTGTTCTCTGAGGTCCTG 
TGCCCTCGTCCAGCTGCTGCCCTCCACAGCGGTTCTTCACAGGATCCCAGCAATGAACTG 
TTCTAGGGAAAGTGGCTTCCTGCCCAAACTGGATGGGACACGTGGGGAGTGGGGTGGGGG 
GAGCTATTTCCAAGGCCCCTCCCTGTTTCCCCAGCAATTAAAACGGACTCATCTCTGGCC 
CCATGGCCTTGATCTCAGCAAAA 

SEQ ID NO: 10_AA127299_H 
ATTCAATTCATAATTGTTGGTGCAAAAGATTTGCT^ 

GATCCTTACATCAAAATCACAAATCTTTCTCAAAAAACGAAAGTGATTAAGAAA 
ACTCCAACTTGGAATGAAACTTTTTTTGTGCATTTTC 
GAATGTTGGGACCACGATACTTTTTCAGATGATTTTATTGGCAAGGCT 
GCAGAGATTCGAGCTTTGGCAGAAGTTGATATGTGGATAGATATGAAAACGAAAAAAGGA 
GAATTTG CAGG AAAA 

SEQ ID NO: 11_AA316804_H 

ATGTCTGCAAATAATTCCCCTCCATCAGCCCAGAAGTCTGTATTACCCACAGCTATTCCT 
GCTGTGCTTCCAGCTGCTTCTCCGTGTTCAAGTCCTAAGACGGGACTCTCTGCCCGACTC 
TCTAATGGAAGCTTCAGTGCACCATCACTCACCAACTCCZAGAGGCTCAGTGCATACAGTT 
TCATTTCTACTGCAAATTGGCCTCACACGGGAGAGTGTTACCATTGAAGCCCAGGAACTG 
TCTTTATCTGCTGTCAAGGATCTTGTGTGCTCCATAGTTTATCAAAAGTTTCCAGAGTGT 
GGATTCTTTGGCATGTATGACAAAATTCTTCTCTTTCGCCATGACATGAACTCAGAAAAC 
ATTTTGCAGCTGATTACCTC^GCAGATGAAATACATGAAGGAGACCTAGTGGAAGTGGTT 
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CTTTC^GCTTTAGCCACAGTAGAAGACTTCCAGATTCGTCCACATACTCTCTATGTACAT 

TCTTACAAAGCTCCTACTTTCrGTGATTACTGTGGTGAGATGCTGTG 

C^AGGACTGAAATGTGAAGGCTGTGGATTAAATTAC 

CCAAATAACTGTAGTGGAGTAAGAAAGAGACGTCTGTC^y^ATGTATCTTTACCAGGACCC 
GGCCTCTCAGTTCCAAGACCCCTACAGCCTGAATATGTAGCCCTTCCCAGTGAAGAGTCA 
(^TGTCCACC^GGAACCAAGTAAGAGAATTCCTTCTTGGAGTGGTCGCCCAATCTGGATG 
GAAAAGATGGTAATGTGCAGAGTGAAAGTTCCACACACATTTGCTGTTCACTCTTACACC 
CGTCCCACGATATGTCAGTACTGCAAGCGGTTACTGAAAGGCCTCTTTCGCCAAGGAATG 
CTVGTGTAAAGATTGCAAATTCAACTGCCAT^ 

TGCCTTGGAGAGGTTACTTTCAATGGAGAACCTTCC^GTCTGGGAACAGATACAGATATA 

CCAATGGATATTGACAATAATGACATAAATAGTGATAGTAGTCGGGGTTTGGATGACACA 

GAAGAGCCATCACCCCCAGAAGATAAGATGTTCTTCTTGGATCCATCTGATCTCGATGTG 

GAAAGAGATGAAGAAGCCGTTAAAACAATGAGTCCATCAACAAGCAA 

ATGAGGGTTGTACAATCCATCAAGCACACAAAGAGG^ 

GGGTGGATGGTCCATTACACCAGCAGGGATAACCTGAGAAAGAGGCATTATTGGAGACTT 

GACAGCAAATGTCTAACATTATTTC^GAATGAATCTGGATCAAAGTATTATAA 

CCACTTTCAGAAATTCTCCGCATATCTTCAC 

AGCAATCCACACTGTTTTGAAATCATTACTGATACTATGGTATACTTCGTTGGTGAGAAC 
AATGGGGACAGCTCTCATAATCCTGTTCTTGCTGCCACTGGAGTTGGACTTGATGTAG^ 
CAGAGCTGGGAAAAAGCAATTCGCCAAGCCCTCATGCCTGTTACTCCTCAAGCAAGTGTT 
TGCACTTCTCCAGGGCAAGGGAAAGATCACAAAGATTTGTCT 

AATTGTCAGATTCAGGAGAATGTGGATATC^GTACTGTTTACCAGATCTTTGCAGATGAG 
GTGCTTGGTTCAGGCCAGTTTGGCATCGTTTATGGAGGAAAACATAGAAAGACTGGGAGG 
GATGTGGCTATTAAAGTAATTGATAAGATGAGATTCCCCACAAAACAAGAAAGTCAACTC 
CGTAATGAAGTGGCTATTTTACAGAATTTGCACCATCCTGGGATTGTAAACCTGGAATGT 
ATGTTTGAAACCCCAGAACGAGTCTTTGTAGTAATGGAAAAGCTGCATGGAGATATGTTG 
GAAATGATTCTATCCAGTGAGAAAAGTCGGCTTCCAGAACGAATTACTAAATTCATGGTC 
ACACAGATACTTGTTGCTTTGAGGAATCTGCATTTTAAGAATATTGTGCACTGTGATTTA 
AAGCCAGAAAATGTGCTGCTTGCATCAGCAGAGCCATTTCCTCAGGTGAAGCTGTGTGAC 
TTTGGATTTGCACGC^TCATTGGTGAAAAGTCATTCAGGAGATCTGTGGTAGGAACTCCA 
GCATACTTAGCCCCTGAAGTTCTCCGGAGCAAAGGTTACAACCGTTCCCTAGATATGTC^ 
TCAGTGGGAGTTATCATCTATGTGAGCCTC^ 

GATATAAATGACCAAATCCAAAATGCTGCATTTATGTACCCACCAAATCCATGGAGAG^ 
ATTTCTGGTGAAGCAATTGATCTGATAAACAATCTGCTTCAAGTGAAGATGAGAAAACG 
TACAGTGTTGACAAATCTCTTAGTCATCCCT 
CTTAGAGAATTTGAAACTCGCATTGGAGAACG 

CGCTGGGAAATACATGCATACACACATAACCTTGTATACCCAAAGCACTTCATTATGGCT 
CCTAATCCAGATGATATGGAAGAAGATCCTTAA 

SEQ ID NO: 12_PKNBETA_H 

ATGGAGGAGGGGGCGCCGCGGCAGCCTGGGCCGAGCCAGTGGCCCCCAGAGGATGAGAAG 
GAGGTGATCCGCCGGGCCATCCAGAAAGAGCTGAAGATCAAGGAGGGGGTGGAGAACCTG 
CGGCGCGTGGCCACAGACCGCCGCCAC^ 

AACCGCCGCCTGGAGCAGCTGCATGGCGAGCTGCGGGAGCTGCACGCCCGT^ATCCTGCTG 
CCCGGCCCTGGGCCTGGCCCAGCTGAGCCTGTGGCCTCAGGACCCCGGCCGTGGGCAGAG 
CAGCTCAGGGCTCGGCACCTAGAGGCTCTCCGGAGGCAGCTGCATGTGGAGCTGAAGGTG 
AAACAGGGGGCTGAGAACATGACCCACACGTGCGCCAGTGGCACCCCCAAGGAGAGGAAG 
CTCCTTGCAGCTGCCCAGCAGATGCTGCGGGACAGCCAGCTGAAGGTGGCCCTGCTGCGG 
ATGAAGATCAGCAGCCTGGAGGCCAGTGGGTCCCCGGAGCCAGGGCCTGAGCTACTGGCG 
GAGGAGCTACAGC^TCGACTGCACGTTGAGGC^GCGGTGGCTGAGGGCGCCAAGAACGTG 
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GTGAAACTGCTTAGTAGCCGGAGAACACAGGACCGCAAGGCACTGGCTGAGGCCCAGGCC 
CAGCTACAGGAGTCCTCTCAGAAACTGGACCTCCTGCGCCTGGCCTTGGAGCAGCTGCTG 
GAGCAACTGCCTCCTGCCCACCCTTTGCGCAGCAGAGTGACCCGAGAGTTGCGGGCTGCG 
GTGCCTGGATACCCCCAGCCTTCAGGGACACCTGTGAAGCCCACCGCCCTAACAGGGACA 
CTGCAGGTCCGCCTCCTGGGCTGTGAACAGTTGCTGACAGCCGTGCCTGGGCGCTCCCCA 
GCGGCCGCACTGGCC^GCAGCCCCTCCGAGGGCrGGCTTCGGACCAAGGCCAAGCACCAG 
CGTGGCCGAGGCGAGCTTGCCAGTGAGGTGCTGGCTGTGCTAAAGGTGGACAACCGTGTT 
GTGGGGCAGACGGGCTGGGGGCAGGTGGCCGAACAGTCCTGGGACCAGACCTTTGTCATC 
CCACTGGAGCGAGCCCGTGAGCTGGAGATTGGGGTACACTGGCGGGACTGGCGGCAGCTA 
TGTGGCGTGGCCTTCCTGAGACTTGAAGACTTCCTGGACAATGCCTGTCACCAACTGTCC 
CTCAGCCTGGTACCGCAGGGACTGCTTTTTGCCC^ 

GAGAGGCGGCCCCGGCTGCAGAGGCAGGAACGCATCTTCTCTAAACGCAGAGGCCAGGAC 
TTCCTGAGGCGTTCGCAGATGAACCTCGGCATGGCGGCCTGGGGGCGCCTCGTCATGAAC 
CTGCTGCCCCCCTGCAGCTCCCCGAGCACAATCAGCCCCCCTAAAGGATGCCCTCGGACC 
CCAACAACACTGCGAGAGGCCTCTGACCCTGCCACT 

ACCCCCriTGGGTGAAGAGATGACACCCCCACCCAAGCCCCCACGCCTCTACCTCCCCC^ 

GAGCCAACATCCGAGGAGACTCCGCGCACCAAACGTCCCCATATGGAGCCTAGGACTCGA 

CGTGGGC(^TCTCCACCAGCCTCCCCCACCAGGAAACCCCCTCGGCTTCAGGACTTCCGC 

TGCTTAGCTGTGCTGGGCCGGGGACACTTTGGGAAGGTCCTCCTGGTCCAGT^ 

ACAGGGAAATACTACGCCATCAAAGCACTGAAGAAGCAGGAGGTGCTCAGCCGGGACGAG 

ATAGAGAGCCTGTACTGCGAGAAGCGGATCCTGGAGGCTGTGGGCTGCACAGGGCACCCT 

TTCCTGCTCTCCCTCCTTGTCTGCTTCCAGACCTCCAGCCATGCCCGCTTTGTGACTGAG 

TTTGTGCCTGGTGGTGACCTCATGATGCAGATCCACGAGGATGTCTTCCCCGAGCCCCAG 

GCCCGCTTCTACGTGGCTTGTGTTGTCCTGGGGCTGCAGTTCTTACACGAGAAGAAGATC 

ATTTACAGGGACCTGAAGTTGGATAACCTTCTGCTGGATGCCCAGGGATTCCTGAAGATC 

GCAGACTTTGGACTCTGCAAGGAAGGGATCGGCTTCGGGGACCGGACTAGCACCTTCTGT 

GGCACCCCGGAGTTCCTGGCTCCCGAGGTGCTGACCCAGGAGGCATACACACAGGCCGTC 

GACTGGTGGGCGCTGGGTGTGCTGCTCTACGAGATGCTGGTGGGTGAGTGCCCGTTCCCA 

GGGGACACAGAGGAAGAGGTGTTTGACTGCATCGTCAACATGGACGCCCCCTACCCCGGC 

TTTCTGTCGGTGCAAGGGCTTGAGTTCATTCAGAAGCTCCTCCAGAAGTGCCCGGAGAAG 

CGCCTCGGGGCAGGTGAGCAGGATGCCGAGGAGATCAAGGTCCAGCCATTCT^ 

ACC^CTGGCAAGCCCTGCTCGCCCG(^C(^TCC^GCCCCCCTTCGTGCCTACCCTGTGT 

GGCCCTGCGGACCTGCGCTACTTTGAGGGCGAGTTCACAGGGCTGCCGCCTGCCCTGACC 

CCACCTGCACCCCACAGCCTCCTCACTGCCCGCCAACAGGCCGCCTTCCGGGACTTCGAC 

TTTGTGTCAGAGCGATTCCTGGAACCCTGA 

SEQ ID NO: 13_AI021023 JVI PKNBETA_M 

GCTGAAGTGGGATAACCTTCTGCTGGATGCCCAGGGATTCCTGAAGATCGCAGACTTTGG 

ACTCTGCAAGGAAGGGATCGGCTTCGGGGACCGGACTAGCACCTTCTGTGGCACCCCGGA 

GTTCCTGGCTCCCGAGGTGCTGACCCAGGAGGCATACACACGGGCTGTGGACTGGTGGGG 

GCTGGGTGTGCTGCTCTACGAGATGCTGGTGGGTGAGTGCCCGTTCCCAGGGGACACAGA 

GGAAGAGGTGTTTGACTGCATCGTCAACATGGACGCCCCCTACCCCGGCTTTCTGTCGGT 

GCAAGGGCTTGAGTTCATTCAGAAGCTCCTCCAGAAGTGCCCGGAGAAGCGCCTCGGGGC 

GGGTGAGCAGGATGCCGAGGAGATCAAGGTCCAGCCATTCriTCAGGACCA 

AGCCCTGCTCGCCCGCACCATCCAGCCCCCCTTTGTGCCTACCCTGTGTGGCCCTGCGGA 

CCTGCGCTACTTTGAGGGCGAGTTCACAGGGCTGCCGCCTGCCCTGACCCCACCTGCACC 

CCACAGCCTCCTCACTGCCCGCC^CAGGCCGCCTTCCGGGACTTCGACTTTGTGTCAGA 

GCGATTCCTGGAACCCTGAGGGCATCTCCTGGCACCTCTGTCCCCTTCCCCCACAGACTG 

TTAGAGCCTCTGCTCGTTCACCCGTGCGCCCTGCCTGGAGGTCCAGGCCTTGCTGGGTAC 

TTCTGAGCCCTTGGGATTCAAAGTGGCAGCCATGGGGCCACTGTTGTGGGCTTTGCTCAG 
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TGTCACTGGGCJy^GTGTGTCCCTTCCCCCTCCZAGCTCGCCCTCTTCTACCTCCCAGCGA 

GACCTGGCCCAGAAAGGGTGCCGCAGCAAGGAGTGATATGGTTTGTCTl w riT 

ACTTGCTTTATATTAAATTTGTAAAAGTG 

SEQ ID NO: 14_H19102_H 

GGTGGCAACATCCGGGGTCCCTGGGCCCGAGGCTGGAAGAGCCTCTGGACAGGTTTGGGA 
ACCATCAGGTCAGATCTGGAAGAACTCTGGGAACTACGGGGGCACCACTATCTGCACCAG 
GAATCCCTAAAGCCAGCCCCAGTACTGGTAGAGAAGCCTCTGCCAGAGTGGCCAGTGCCT 
CAGTTCATCAACCTCTTTCTACCAGAGTTTCCCATT^ 

CTGAAGATTTTAGGCCTCGTGGCTAAAGGCTCCTTTGGAACTGTCCTCAAGGTGCTAGAT 

TGCACCCAGAAAGCTGTATTTGCAGTGAAGGTGGTGCCCAAGGTAAAGGTCCTACA 

GATACCGTGAGGCAGTGCAAAGAGGAGGTTAGCATCC^^ 

GTACACAGCTTGGGGGACAGCTGGCAGGGAAAACGGCACCTTTTCATTATGTGTAGCTAC 
TGCAGCACAGATCTGTACTCCCTTTGGTCGGCTGTTGGCTGCTTTCCTGAGGCTTCCATC 
CGTCTCTTTGCTGCCGAGTTGGTGCTGGTACTGTGTTATCTCCATGACTTGGGCATCATG 
CATCGAGATGTGAAGATGGAGAATATTCTTCTAGATGAACGAGGCCATCTGAAACTGACA 
GACTTTGGTCTGTCCCGCCACGTGCCCCAGGGAGCTCAAGCCTACACTATCTGTGGCACT 
CTTCAGTACATGGCCCCAGAGGTCCTAAGTGGAGGACCTTACAACCATGCTGCTGATTGG 
TGGTCCCTGGGTGTCTTGCTTTTCTCTCTGGCGACTGGAAAGTTTCCAGTGGCTGCAGAG 
AGAGATCATGTGGCCATGTTGGCAAGTGTGACCCACAGTGACTCTGAGATCCCAGCTTCT 
CTTAACCAGGGCCTCTCACTCCTGCTCCATGAGCTCTTATGCCAGAACCCCCTCCATCGT 
CTACGTTATCTGCATCACTTCCAGGTCCACCCTTTCTTTCGGGGTGTGGCCTTCGACCCA 
GAGCTCCTACAGAAGCAGCCAGTGAACTTTGTCACGGAGACACAAGCTACCCAGCCCAGT 
TCAGCGGAGACCATGCCCTTTGACGACTTTGACTGTGATCTGGAGTCCTTCTTGCTCTAC 
CCTATCCCTGCTTGA 

SEQ ID NO: 15_AA476563_H 

ATGGAATTCTTTAGGATAGACAGTAAGGATAGCGCAAGTGAACTCCTGGGACTTGACTTT 

GGAGAAAAATTGTATAGTCTAAAATCAGAACCTTTGAAACCATTCTTTACTCTTCCAGAT 

GGAGACAGTGCTTCTAGGAGTTTTAATACTAGTGAAAGCAAGGTAGAGTTTAAAGCTCAG 

GACACCATTAGCAGGGGCTC^GATGACTCAGTGCCAGTTATTTCGTTTAAAGATGCTGCT 

TTTGATGATGTCAGTGGTACTGATGAAGGAAGACCTGATCTTCTTGTAAATTTACCTGGT 

GAATTGGAGTCAACAAGAGAAGCTGGAGCAATGGGACCTACTAAGTT 

ATAGGGATAATAGAAAATAAACTCTTGGAAGCCCCTGATGTTTTATGCCTCAGGCTTAGT 

ACTGAACAATGCCAAGCACATGAGGAGAAAGGCATAGA 

CCCAAATCCTATAGTATAACAGAGAAACACTATGCACAGGAGGATCCCAGGATGTTATTT 
GTAGCAGCTGTTGATCATAGTAGTTCAGGAGATATGTCTTTGTTACCCAGCTCAGATCCT 
AAGTTTCAAGGACTTGGAGTGGTTGAGTCAGCAGTAACT 
TTATTCCGTATTTGTAGTCCACTCTCAGGTGCTAATGAAT^ 

TTAAAAACAGAAGAAGTATTGCTGTTTACAGATCAGACTGATGATTTGGCTAAAGAGGAA 
CCAACTTCTTTATTCCAGAGAGACTCTGAGACTAAGGGTGAAAGTGGTTTAGTGCTAGAA 
GGAGACAAGGAAATACATCAGATTTTTGAGGACCTTGATAAAAAATTAGCACTAGCCTCC 
AGGTTTTACATCCCAGAGGGCTGCATTCAAAGATGGGCAGCTGAAATGGTGGTAGCCCTT 
GATGCTTTACATAGAGAGGGAATTGTGTGCCGCGATTTGAACCCAAACAAC^TCTTATTG 
AATGATAGAGGACACATTCAGCTAACGTATTTTAGCAGGTGGAGTGAGGTTGAAGATTCC 
TGTGACAGCGATGCCATAGAGAGAATGTACTGTGCCCCAGAGGTTGGAGCAATCACTGAA 
GAAACTGAAGCCTGTGATTGGTGGAGTTTGGGTGCTGTCCTCTTTGAACTTCTCACTGGC 
AAGACTCTGGTTGAATGCCATCCAGCAGGAATAAATACTCACACTACTTTGAACATGCCA 
GAATGTGTCTCTGAAGAGGCTCGCTCACTCATTCAACAGCTCTTGCAGTTCAATCCTCTG 
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GAACGACTTGGTGCTGGAGTTGCTGGTGTTGAAGAT^ 
CCTGTGGATTGGGCAGAACTGATGAGATGA 

SEQ ID NO: 16_AA626690_H 

ATGCTACCATTCGCTCCTCAGGACGAGCCCTGGGACCGAGAAATGGTIAGTGTTCAGCGG^ 
GGCGGCGCGAGCAGCCX^CGAGGTAAATGGTCTTAAAATGGTTGATGAGCC^TGGAAGAG 
GGAGAAGCAGATTCITGTCATGATGAAC^ 

GTTAAGGAAGGCTATGAGAAAGCAGATCCTGCAC^GTTTGAGTTGCTCAAGGTTCTTGGT 
CAGGGGTCATTTGGAAAGGTTTTTCTTGTTAGAAAGAAGACCGGTC 

CTCTATGCAATGAAGGTGTTAAAAAAAGCCTCTTTAAAAGTTCGAGAC^GAGTTCGGA^ 
AAGATGGAGAGGGATATACTGGTGGAAGTAAATCATCCATTTATTGTCAAATTGCACTAT 
GCCTTTCAGACTGAAGGGAAACTGTACTTAATACTGGATTTTCTCAGGGGAGGAGATGTT 
TTCAC^^GATTATCCAAAGAGGTTCTGTTTACAGAGGAAGATGTGAAATTCTACCTCGCA 
GAACTGGCCCTTGCTTTGGATCATCTGCACC^TTAGGAATTGTTTATAGAGACCTGAAG 
CCAGAAAACATTTTGCTTGATGAAATAGGACATATCAAATTAACAGATTTTGGACTCAGC 
AAGGAGTCAGTAGATCAAGAAAAGAAGGCTTACTCATTTTC 

GCTCCTGAAGTAGTAAATAGGAGAGGCCATTCCCAGAGTGCTGATTGGTGGTCATATGGT 
GTTCTTATGTTTGAAATGCTTACTGGTACTCT 

ACCATGAATATGATATTAAAAGC^AACTTGGAATGCCTCAATTTCTTAG 
CAAAGTCTTCTAAGGATGTTATTCAAAAGGAATCCAGCAAATAGATTGGGATCAGAAGGA 
GTTGAAGAAATCAAAAGACATCTGTTTTTTGCA^ 
AGAGAAGTTCAACCTCCTTTGAAACCTGCTTCTC 

GATCCTGAATTTACTG<^AAAACACCTAAAGATTCTCCCGGTTTGCCAGCCAGTG 

GCTCATCAGCTCTTCAAAGGATTCAGCTTTGTTG 

ATCACTCCTATCACAAGTGCAAATGTATTACCAAT^^ 

CAATTTGGTGAAGTATATGAATTGAAGGAGGATATTGGTGTTGGCTCCTACTCTGTTTGC 

AAGCGATGCATACATGCAACTACCAACATGGAATTTGCAGTGAAGA^ 

AAGCGAGACCCTTCAGAAGAGATTGAAATATTGATGCGCTATGGACAACATCCCAACATT 

ATTACTTTGAAGGATGTCTTTGATGATGGTAGATATGTTTACCTTGTTACGGATTTAATG 

AAAGGAGGAGAGTTACTTGACCGTATTCTCAAACAAAAATGTTTCTCGGAACGGGAGGCT 

AGTGATATACTATATGTAATAAGTAAGACAGTTGACTATCTTCATTGTCAAGGAGTTGTT 

CATCGTGATCTTAAACCTAGTAATATTTT^^ 

AT(^GGATATGTGATTTTGGGTTTGCAAAACAACTTCGAGGAGAAAAT 

ACTCCATGCTACACTGCAAACTTTGTTGCACCTGAGGTTCTTATGCAACA 

GCTGCTTGTGATATCTGGAGTTTAGGAGTCCTTT^ 

CCATTTGCTAATGGCCCGAATGATACTCCTGAAGAGATACTGCTGCGTATAGGO^TGGA 

AAATTCTCTTTGAGTGGTGGAAACTGGGACAATATTTCAGACGGAGCAAAGGATTTGCTT 

TCCCATATGCTTCATATGGACCCACATCAGCGGTATACTGCTGAACAAATATTAAAGCAC 

TCATGGATAAOTCACAGAGACCAGTTGCCAAATGATCAGC 

CATGTTGTTAAGGGAGCAATGGTTGCAACATA^ 

CCAGTCCTAGAGCCTGTAGCTGCTTCAAGCTTAGCCCAGCGACGGAGCATGAAAAAGCGA 
ACATCAACTGGCCTGTAA 

SEQ ID NO: 17_AA215680_H 

ATGAGCCTGGTGGCCTGTGAGTGCCTGCCCAGCCCCGGCCTGGAGCCTGAGCCTTGCTCA 
CGAGCACGGTCCCAAGCTCACGTGTACCTGGAGCAGAT^ 

GTGCCTGACATGACAAAACGTGACTATCTGGTGGATGCGGCCACGCAGATCCGGCrGGCC 
CTGGAGCGCGATGTTAGTGAGGACTATGAGGCGGCCTTCAACCACTATCAGAATGGCGTG 
GACGTGCTGCTCCGTGGCATACACGTTGACCCCAACAAGGAGCGACGTGAGGCTGTGAAG 
CTGAAAATTACCAAATACCTGCGGCGGGCAGAGGAGATCTTCAACTGCCACCTGCAGCGG 
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CCGCTGAGCAGTGGAGCCAGCCCCAGCGCGGGTTT 
CGCACGCTGAGCTCTGCCGTGGA^ 

AAGGTGCAGCTGGTCCAGGACCCGGCAACCGGAGGGACCTTTGTGGTGAAGAGCCTACCC 

AGGTGCCACATGGTGAGCAGGGAGCGGCTGACCATC7VTCCCACACGGAGTCCCCTACATG 

ACGAAGCTGCTCAGGTACTTTGTGAGCGAGGACTCCATCTTCCTGCACCTGGAGCATGTG 

CAAGGAGGCACTCTCTGGTCCCACCTGCTCTCCCAGGCGCACTCCCGACAT^ 

AGCTCTGGCTCTACCCAGGAGAGGATGAAGGCTCAGCTCAACCCCCACCTCAACCTCCTG 

ACCCCAGCGAGGCTTCCCTCAGGCCATGCCCCTGGCCAGGACAGAATCGCCCTGGAGCCT 

CCTAGGACTTCTCCGAACCTTCTCCTAGCTGGGGAGGCCCCATCCACCAGACCCCAGAGG 

GAGGCTGAAGGTGAACCCACAGCCAGGACCAGCACCTCTGGCTCCTCGGA 

GCCCCAGXSTGGCCACCTGCACCTTCAAGC^ 

CCCCCTCGGGGGCTCACTTGGGTTCCTGAGGGGGCCGGCCCGGTGCTAGGGGGCTGTGGC 
CGAGGCATGGATCAGAGCTGCCTGTCAGCAGATGGGGCCGGCCGGGGCTGTGGCAGGGCC 
ACCTGGAGTGTGAGAGAGGAGCAGGTGAAGCAGTGGGCGGCAGAGATGCTGGTAGCGCTG 
GAGGCGCTGCACGAGCAGGGGGTGCTGTGCCGGGACCTCCACCCCGGGAACCTGCTCCTG 
GACCAGGCAGGTCAG&TCCGGCTCACATA^ 

TGCTGCGGGGAGGCCGTGGACAATCTCTACAGCGCCCCAGAGGTGGGTGGGATTTCCGAG 

CTGACGGAAGCCTGTGACTGGTGGAGCTTTGGGTCTCTACTGTATGAACTGCTGACGGGA 

ATGGCACTGTCCCAGAGCCACCCTTCAGGAATCCAGGCCCACACCCA 

GAGTGGCTCAGTCGCCCAGCGGCCTCTCTGCTGACTGAGCTGCTGCAGTTCGAGCCTACC 

CGGCGCCTGGGCATGGGAGAAGGTGGTGTCAGCAAACT^ 

ACCATCCAATGGAGCAAGCTGGTGGGGTAA 

SEQ ID NO: 18_SGK_H 

ATGACGGTGAAAACTGAGGCTGCTAAGGGCACCCTCACTTACTCCAGGATGAGGGGCATG 

GTGGC^TTCTCATCGCTTTCATGAAGCAGAGGAGGATGGGTCTGAACGACTTTATTC^G 

AAGATTGCCAATAACTCCTATGCATGCAAACACCCTGAAGTTCAGTCCATCTTGAAGATC 

TCCCAACCTCAGGAGCCTGAGCTTATGAATGCCAACCCTTCTCCTCCACCAAGTCCTTCT 

CAGCAAATCAACCTTGGCCCGTCGTCCAATCCTCA^ 

TTGAAAGTGATCGGAAAGGGCAGTTTTGG 

GAAGTGTTCTATGCAGTCAAAGTTTTACAGAAGA 

AAGCATATTATGTCGGAGCGGAATGTTCTGTTGAAGAATGTGAAGCACCCTTTCCTGGTG 
GGCCTTCACTTCTCTTTCCAGACTGCTGACAAATTGTACT 

GGTGGAGAGTTGTTCTACCATCTCCAGAGGGAACGCTGCTTCCTGGAACCACGGGCTCGT 

TTCTATGCTGCTCAAATAGCCAGTGCCTTGGGCTACCTGCATT 

AGAGACTTAAAACCAGAGAATATTTTGCTAGATT^ 

TTCGGACTCTGCAAGGAGAACATTGAACACTVACA^ 

CCGGAGTATCTCGCACCTGAGGTGCTTCAT^ 

TGGTGCCTGGGAGCTGTCTTGTATGAGATGCTGTATGGCCTGCCGCCTTTTTATAGCCGA 
AACACAGCTGAAATGTACGACAACATTCTGAACAAGCCTCTCCAGCTGAAACCAAATATT 
ACAAATTCCGCAAGACACCTCCTGGAGGGCCTCCT^^ 

GGGGCCAAGGATGACTTCATGGAGATTAAGAGTCATGTCTTCTTCTCCTTAATTAACTGG 
GATGATCTCATTAATAAGAAGATTACTCCCCCTTTTAACCCAAATGTGAGTGGGCCCAAC 
GAGCTACGGCACTTTGACCCCGAGTTTACCGAAGAGCCTGTCCCCAACTCCATTGGCAAG 
TCCCCTGACAGCGTCCTCGTCACAGCCAGCGTCAAGGAAGCTGCCGAGGCTTTCCTAGGC 
TTTTCCTATGCGCCTCCCACGGACTCTTTCCTCTGA 

SEQ ID NO: 19_AA107515_M 
CGGGTCGACCCACGCGTCCGCCGGTTTC^^ 

CGGGCATCGGGACGATGACCGTCAAAGCCGAGGCTGCTCGAAGCACCCTTACCTACTCCA 
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GAATGAGGGGAATGGTAGCGACT 

ACGATTTTATTCAGAAGATTGCCAGCAACACCTATG(^ 

CCATTTTGAAAATGTCCCATCCTCAGGAGCCGGAGCTTATGAACGCTAACCCCTCTCCTC 

CGCCAAGTCCCTCTCAAO^AATCAACCTGGGTCCGTCCTCC^ 

CCGACTTTC^CTTCTTGAAAGTGATCGGAAAGGGCA 

GGCACAAGGCAGAAGAAGTATTCTATGCAGTCAAAGTTTTACAGAAGAAAGCCATCC 

AGAAGAAAGAGGAGAAGC^TATTATGTC^GAGCGGAATGTTCTGTTGAAGAATGTGAAGC 

ACCCTTTCCTGGTGGGCCTTCACTTCTCATTCCAGACCGCTGACAAGCTCTACTTTGTCC 

TGGACTACATTAATGGTGGAGAGCTGTTCTACCATCTCCAGAGGGAGCGCTGCTTCCTGG 

AACCACGGGCTCGATTCTACGCAGCTGAAATAGCCAGTGCCCTGGGCTATCTGCACTCCC 

TAAAC7VTCGTTTATAGAGACTTAAAACCTGAGAATATTCTCCTAGACTCCCAGGGGCACA 

TCGTCCTCACTGACNTATTTCAGCTGCGTAGAATCGAGCATAACGGGACAAC^TCTACCT 

TCTGTGGCACGCCTGAGTATCTGGCTCCTGAGGTCCTCCATAAGCAGCCGTATGACCGGA 

CGGTGGACTGGTGGTGTCTTGGGGCTGTCCTGTATGAGATGCTCTACGGCCTGCCCCCGT 

TTTATAGCCGGAACACGGCTGAGATGTACGACAATATTCTGAACAAGCCTCTCCAGTTGA 

AACCAAATATTACAAACTCGGCAAGGCACCTCOTGGAAGGCCT 

CCAAGAGGCTGGGTGCCAAGGATGACTTTATGG^ 

TAATTAACTGGGATGATCTCATCAATAAGAAGATTACACCCCCATTTAACCC^ 

GTGGGCCCAGTGACCTTCGGCACTTCGATCCCGAGTTTACCGAGGAGCCGGTCCCCAGCT 

CCATCGGCAGGTCCCCTGACAGCATCCTTGTCACGGCCAGTGTGAAGGAAGCAGCAGAAG 

CCTTCCTCGGCTTCTCCTATGCACCTCCTGTGGATTCCTTCCTCTGAGTGCTCCCGGGAT 

GGTTCTGAAGGACTTCCTCAGCGTTTCCTAAAGTGTTTTCGTTAGCCTTTGGTGGA 

CCAGCTGACAGAACATTTTAAAAGAATTTGCACACCTGGAAGCTTGGCAGTCTCGCCTGC 

CCGGCGTGGCGCGACGCAGCGCGCGCTGCTTGATGGGAGCTTTCCGAAGAGCACACCCTC 

CTCTCAATGAGCTTGTGAGGTCTTCTTTTCTTCTCTTCCTTCC^CGTGGTGCTAGCTCC 

AGGCGAGCGAGCGTGAGAGTGCCGCCTGAGACAGACACCTTGGTCTCAGTTAGAAGGAAG 

ATGCAGGTCTAAGAGGAATCCCCGCAGGTCTGTCTGAGCTGTGATCAAGAATATTCTGCA 

ATGTGCCTTTTCTGAGATCGTGTTAGCTCCAAAGCTTTTTCCTATCGCAGAGTGTTCAGT 

TTGTGTTTGTTTGTTTTTGTTTTGTTTTGTTTTTCCCTTGGCGGATTTCCCGTGTGTGCA 

GTGGCGTGAGTGTGCTATGCCTGATC7VCAGACGGTTTTGTTGTGAGCATCAATGTGACAC 

TTGCAGGACACTACAATGTGGGACATTGTTTGT 

TGTGTAGACTGTTTTGTAAGATATAGTTAATAACTAAAACCTATTGAAACGGTCTTGCAA 
TGACGAGC7VTTCAGATGCTTAAGGAAAGCATTGCTGOTACAAATATTTCTATT 
AGGGTTTTTATGGACCAATGCCCCAGTTGTCAGTCAAAGCCGTTGGTGTTTTC^ 
AAAATGTCT^CCTATAAAACGGGCATTATTTATGTTTTTTT^ 

TGCATTCCTGATTATTGTATGTATCGTGTAAAGGAAGTCTGTACATTGGGTTATAACACT 
AGATATTTAAACTTACAGGCTTATTTGTAAACCATCATTTTAATGTACTGTAATTAACAT 
GGGTTATAATATGTACAATTCCTCCTCCTT^ 
CAATTTTGGTTTGCAATAAAATCTTGAAAACT 

SEQ ID NO: 20_AA109508_M 

CCACCTGCAGCGGGAGCGCCGGTTCCTGGAGCCCCGGGCCAGGTTCTACGCTGCTGAGGT 
GGCCAGCGCCATTGGCTACCTGCACTCCCTCAACA^ 

GAACATTCTCTTGGACTGCCAGGGACACGTGGTGCTGACGGATTTTGGCCTCTGCAAGGA 
AGGTGTAGAGCCTGAAGACACCACATCCACATTCTGTGGTACCCCTGAGTACTTGGCACC 
TGAAGTGCTTCGGAAAGAGCCTTATGATCGAGCAGTGGACTGGTGGTGCTTGGGGGCAGT 
CCTCTACGAGATGCTCCATGGCCTGCCGCCCTTCTACAGCCAAGATGTATCCCAGATGTA 
TGAGAACATTCTGCACCAGCCGCTACAGATCCCCGGAGGCCGGACAGTGGCCGCCTGTGA 
CCTCCTGCAAAGCCTTCTCCACAAGGACCAGAGGCAGCGGCTGGGCTCCAAAGCAGACTT 
TCTTGAGATTAAGAACCATGTATTCTTCAGCCCCATAAACTGGGATGACCTGTACCACAA 
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GAGGCTAACTCCACCCTTCAACCCAAATGTGACAGGAC 

CCCAGAGTTCACCCAGGAAGCTGTGTCCAAGTCCATTGGCTGTACCCCTGAC^ 
CAGCAGCTCTGGGGCCTCAAGTGCATTCCTGGGATTTTCTT 

CATCTTGGATTGCTAGAAGAGAAGGACCTGTGAAACTACTGAGGCCAGCTGGTATTAGTA 

AGGAATTACCTTCAGCTGCTAGGAAGAGCGACTCAAACT^ 

GAGGTTTATTTTTTCCAGCACATAAAAGAAAAATAATGTTTCGGAG^ 

GACAGGTCATCAGATACTCAGAGGCTGTATCTCTGCCCTGCCAACCTTGACAAATGGCTT 

CCAATGTTAGGTTTGCTACAAGATGGTTACTGGAGCTCTAGCTGCCTATTTTGTGTTTAG 

GGAAGGGAAAATGGAGGAAAGGGGAG AAGAG CAAAGGG CGCTTTTAAAGAGCTTTC C CAA 

AAGCTCCACCCAATGACTTCTGCTTCCATCTCACTAACCACCCACCCCTACCTGGAATGG 

AGGCTGGGAGATGTGGCTTATTTGCTGGGTACGTGACTATCCCTAATAACAAAGGGGTTC 

TGACACTAAGACATTAGGGGAGAATGTTGGGTAGGCAGCCAGCACTCTTTTACCAGAGGG 

CCTCCTGGTGTTTGGATTTTGATCTC^TGTGTAAAATGACAGAGATGTAACAAGCTCAT 

AGGGTATCAATATCTCTTATTGTTCT 

SEQ ID NO: 21_AA887783_H 

CGGATGCATTTNTTGGTGTGCTCTTGAGGGATTAAATGCAAAGAGATCACACCATGGACT 

ACAAGGAAAGCTGCCCAAGTGTAAGNATTCCCAGCTCCGATGAACACAGAGAGAAAAAGA 

AGAGGTTTACTGTTTATAAAGTTCTGGTTTCAGTGGGAAGAAGTGAATGGTTTGTCTTCA 

GGAGATATGCAGAGTTTGATAAACTTTATAACACTTTAAAAAAACAGTTTCCTGCTANGG 

CCCTGAAGATTCCTGCCAAGAGAATATTTGGTGATAATTTTGATCCAGATTTTAT^ 

AAAGACGAGCAGGACTAAACGAATTCATTCAGAACCTAGTTAGGTATCCAGAACTTTATA 

ACCATCCAGATGTCAGAGCATTCCTTCAAATGGACAGTCC^ 

CTGAAGATGAGGATGAAAGAAGTTCTCAGAAGCTACACTC 

TGGGACCGTCTGGAAATCCTCATGCCAAACCAACTGACT^ 

GAAAAGGCAGCTTTGGCAAGGTTCTTCTTGCAAAACGGAAACTGGATGGAAAATT^ 

CTGTCAAAGTGTTACAGAAAAAAATAGTTCTCAACAGAAAAGAGCAAAAACATATTAT 

CTGAACGTAATGTGCTCTTGAAAAATGTGAAACATCCGTTTTTGGTTGGATTGCATTATT 

CCTTCCAAACAACTGAAAAGCTTTATTTTGTTCTGGATTTTGTTAATGGAGGGGAGGGAC 

ATGTTGTCTTAACAGATTTTGGGCTTTGTAAAGAAGGAATTGCTATTTCTGACACCACTA 

CCACATTTTGTGGGACACCAGAGTATCTTGCACCTGAAGTAATTAGAAAACAGCCCTATG 

ACAATACTGTAGATTGGTGGTGCCTTGGGGCTGTTCTGTATGAAATGCTGTATGGATTGC 

CTCCTTTTTATTGCCGAGATGTTGCTGAAATGTATGACAATATCCTTCACAAACC 

GTTTGAGGCCAGGAGTGAGTCTTACAGCCTGGTCCATTCTGGAAGAACTCCTAGAAAAAG 

ACAGGGAAAATCGACTTGGTGCCAAGGAAGACTT^ 

TTGAATCACTCAGCTGGGCTGACCTTGTACAAAAGAAGATTCCACC^ 

ATGTGGCTGGACCAGATGATATCAGAAACTTTGACACAGCATTTACAGA^ 

C^TATTCTGTGTGTGTATCTTCTGACTATTCTATAGTGAATGCCAGTGTATTGGAGGCAG 

ATGATGCATTCGTTGGTTTCTCTTATGCACCTCCTTCAGAAGACTTATT^ 

TTTGCCATTCAGAAACCATTGAGCAAAATAAGTCTATAGATGGG^ 

GTGTGAATATATTCAAATATGTATAACTAGTGCCTCATTTTTATATGTAATGATGAAAAC 

TATGAAAAAATGTATTTTCTTCTATGTGCAAGAAAAATAGGGCATTTCAAAGAGC 

TGATTAAAATTTATATTCTTGTTTAATAAGCTTATTTTTAAACAATTT 

TCTTAGCATTAACCTATTTTTAAAGAAACCTTTTTTGCTAT^ 

AGTTTAGACTAACATCTACCCAAGA 

AACATATATTAATACCTTTGTAACTCT 

G(^TTGGTACATGGTTGTTTAAGAAGAAACCGTATTTTTC(^TGATAAATCACTGTTTG 
AAATATTTGGTTCATGGTATGATCGAAATGTAAAAGCATAATTAACACATTGGCTGCTAG 
TTAACAATTGGAATAACTTTATTCTGCAGATCATTTAAGAAGTAACAGGCCGGGCGCGGT 
GGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCTGAGGCGGGCAGATCACCTGAGGTCA 
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GGAGTTGGAGACCAGCCTGACCAACATGGACAAACCCCGTCTCTACT 
TGGCAGGGTGTGGTGGCACATGCCTATAAT 

ATCGCTTGAACCCGGGAGGCGGAGGTTGCAGTGAGCCGAGATCGCACCATTGCACTCCTG 
CCTGGGCAACAAGAGTGAAACTCCATCTCC 

SEQ ID NO: 22_R47805_H 

ATGGCGC^CCAAACGGGCATCCACGCCACGGAAGAGCTGAAGGAATTCTTTGCCAAGG^ 
CGGGCTGGCTCTGTGCGGCTCATCAAGGTTGTGATTGAGGACGAGCAGCTCGTGCTGGGT 
GCOTCGC^GGAGCCAGTAGGCCGCTGGGAT(^GGACTATGACAGGGCCGTGCTGCCACTG 
CTGGACGCCC^GCAGCCCTGCTACCTGCTCTACCGCCTCGACTCACAGAATGCTCAGGGC 
TTCGAATGGCTCTTCCTCGCCTGGTCGCCT^ 

TACGCGGCCACGCGGGCCACAGTGAAAAAGGAGTTTGGAGGTGGCCACATCAAGGA 

CTCTTCGGGACTGTGAAGGATGACCTCTCTTT^^ 

TGTGCGGCACCTGCCCCGCTGACCTCGGCTGAGAGAGAGCTCC^ 

GAGGTGT^AGACAGAGATCAGTGTGGAAAGCAAGCACCAGACCCTGCAGGGCCTCGCCTTC 
CCCCTGCAGCCTGAGGCCCAGCGGGCACTC(^GCAGCTCAAGCAGAAAATGGTC^CTAC 
ATCCAGATGAAGCTGGACCTAGAGCGGGAAACCATTGAGCTGGTGCACACAGAGCCCACG 
GATGTGGCCCAGCTGCCCTCCCGGGTGCCCCGAGATGCTGCCCGCTACCACTTCTTCCTC 
TACT^GCACACCCATGAGGGCGACCCCCTTGAGTCTGTAGTGTTCATCTACTCCATGCCG 
GGGTACAAGTGCAGCATCAAGGAGCGAATGCTCTACTCCAGCTGCAAGAGCCGCCTCCTC 
GACTCCGTGGAGCAGGACTTCCATCTGGAGATCGCCAAGAAAATTGAGATTGGCGATGGG 
GCAGAGCTGACGGCAGAGTTCCTCTACGACGAGGTGCACCCCAAGCAACACGCCTTCAAG 
CAGGCCTTCGCCAAGCCCAAGGGCCCAGGGGGCAAGCGGGGCCATAAGCGCCTCATCCGC 
GGCCCGGGTGAAAATGGGGATGACAGCTAG 

SEQ ID NO: 23_H60215_H 

CCACGCGTCCGGCGCCGCAGCCATGGAGGGAGGCGGCGGCGGCGGCGGCGGCGGCTCGGG 

TGGCTGCGCTGGGAGGCGGCGGTGAGAGGCTCGCACGCCTCCAGCCCGGCCCCGGCCCCC 

CGGGAGGGAGAGCCGAGCAGCCCCGGCTCTGGGCTACGGACTATGGGCGAATAGCTCTGA 

CCACCCGGCGAAGTGCACACACCCAGAAGCTATGTCCriTCGGCAGTAAAAGT^ 

ACAATATATGTGOTCTGCTCTCCTCCCGCAATCCTGCTCCAAGAGATCTTAAGCTGGAGG 

CACCAGGTCTGAATTCCAGACTCCTCCCCACCACCCACACTTCACCTCCAACTGGAGCAT 

GACCACAGACCCATTCAGGGAGGCTGGCG 

TGTCAAAGCTGAGAATGAAGCXSGAGAGCATCAGACAGAGGAGCTGGC^^ 

GGGCCAAGGCTCTAGGAAGTGGGATTTCTGGAAATAATGCAAAGAGAGCTGGACC^ 

TCCTTGGTCCCCGTCTGGGCAACTCACCGGTGCCAAGCATAGTGCAGTGTTTGGCGAGGA 

AAGATGGCACGGATGACTTCTATCAGCTGAAGATCCTGACCCTGGAGGAGAGGGGGGACC 

AAGGCATAGAGAGCCAGGAAGAGCGGCAGGGCAAGATGCTGCTGCACACCGAGTACTCA 

TGCTGTCTCTCCTG(^CACGCAGGATGGCGTGGTGCACCAC(^CGGCCTCTTCCAGGACC 

GCACCTGTGAAATCGTTGAGGACACAGAATCG^ 

GCATCTGCCTCGTCCTGGACTGCCTCTGTGCTCATGACTTCAGCGATAAGACCGCTGACC 
TCATCAACCTGCAGCT^CTACGTCATCAAGGAGAAGAGGCTCAG^ 

TAATCTTCTACGACGTGGTCCGCGTGGTGGAGGCCCTGCACCAGAAAAATATCGTGCACA 
GAGACCTGAAGCTGGGGAACATGGTGCTCAACAAGAGGAC^ 

ACTTCTGCCTCGGGAAGCATCTGGTGAGCGAGGGGGACCTGCTGAAGGACCAGAGAGGGA 
GCCCTGCCTACATCAGTCCCGACGTGCTCAGCGGCCGGCCGTACCGTGGCAAGCCCAGTG 
ACATGTGGGCCCTGGGCGTGGTGCTCTTCACCATGCTGTATGGCCAGTTCCCCTTCTACG 
ACAGCATCCCGCAGGAGCTCTTCCGCAAGATCAAGGCTGCCGAGTATACCATTCCTGAGG 
ATGGACGGGTTTCTGAGAACACCGTGTGTCTCATCCGGAAGCTGCTGGTCCTTGACCCCC 
AGCAGCGCCTGGCCGCCGCCGACGTCCTGGAGGCCCTCAGTGCCATCATTGCATCATGGC 
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AGTCCCTGTCATCTCTGAGTGGGCCTT^ 

GCAATGCGGATAGCTCCCAGGAGGCGAAGGTGACGGAGGAGTGCTCCCA 

AGAACTACATGCGTCAGCAGCTGCTGCTGGCCGAGGAGAAGAGCTCCATCCATGACACCC 

GGAGCTGGGTACCCAAGCGGCAGTTCGGCAGCGCACCACCGGTGCGACGGCTGGGCCACG 

ACGCACAGCCC^TGACCTCCTTGGA(^CGGCCATCCTGGCGCAGCGCTACCTGCGGAAAT 

AACAGCCTCAGCCGGGGCCACCAGCACTGCT 

TGGCTGTCAGGGCTGGGCCCTGTAGTGCTGGACTCTCCCGGGCCACAATAGGGACAGGGC 

AGGGACAGGGACAGCCCAGGTCACACGTGGGGTCAGCAGAGGTACCACGAAGCTACCTTT 

TGGGATGATTGCTCGATTGTTTGGTTTTTAAATCTGAGAAGCCTAGATAACTA 

TTTAATCACGATGTTTTAATCTACCTCTGTCTCTTTAACCATGCTGTCTCTGGACTGAGC 

AAGAGGGAGGAGGGAGCCTGCTCACCCCACTCCAGGGCCTTCCCCAGCGGCCACCAACTG 

ACCTGGGGCGCTGCTCCCCACAGTCCAAATTyVGCTGAAAGTGCAGCTCGCTGCAGGCCCC 

AGAGCGAGCTTCCCCTCCTCCCTGCTCTCCCAGGCCCCTGCCACAGCCTCTTTCCGTCCC 

TCTCTTTCTGATCCAGGCCCCTCAGTCCAAGCTTTGGAAAACCTTCACCTCATCTTAAAC 

CAAACTCAAATATATTTATTTTTTTACCAT 

SEQ ID NO: 24_SGK324_H 

GCCGCGATGGCCAGCACCAGGAGTATCGAGCTGGAGCACTTTGAGGAA 

CCGCGGCCGGGGTCGCGGAGAGGGGCCCCCAGCTCCTCCGGGGGCAGCAGCAGCTCGGGC 

CCCAAGGGK1AACGGGCTCATCCCCAGTCCG 

ACGCGGACCCTGCAGGCCCTCAGCTCGGAGAAGAAGGCCAAGAAGGCGCGCTTCTACCGG 
AACGGGGACCGCTACTTCAAGGGCCTGGTGTTTGCCATCTCCAGCGACCGCTTCCGGTCC 
TTCGATGCGCTCCTCATAGAGCTCACCCGCTCCCTGTCGGACAACGTGAACCTGCCCCAG 
GGTGTCCGCACTATCTACACCATCGACGGCAGCCGGAAGGTCACCAGCCTGGACGAGCTG 
CTGGAAGGTGAGAGTTACGTGTGTGCATCCAATGAACCATTTCGTAAAGTCGATTACACC 
AAAAATATTAATCCAAACTGGTCTGTGAACATCAAGGGTGGGACATCCCGAGCGCTGGCT 
GCTGCCTCCTCTGTGAAAAGTGAAGTAAAAGAAAGTAAAGATTTCATCAAACCCAAGTTA 
GTGACTGTGATTCGAAGTGGAGTGAAGCCTAGAAAAGCCGTGCGGATCCTTCTGAATAAA 
AAGACTGCTCATTCCTTTGAACAAGTCTTAACA.GATATCACCGA^ 

TCAGGAGTCGTCAAGAGGCTCTGCACCCTGGATGGAAAGCAGGTGAGAGTTACGTGTGTG 

CATCTGCCAGACTTTTTTGGTGATGACGATGTTTTTATTGCATGTGGACCAG 

CGTTATGCCCAAGATGACTTTGTCCTGGATCATAGTGAATGTCGTGTCCTGAAGTCATCT 

TATTCTCGATCCTCAGCTGTTAAGTATTCTGGATCCAAAAGCCCTGGGCCCTCTCGACGC 

AGCCAGATTTCTGCTCATGGCAGATCTTCTTCCAATG 

CGTTGCATAAGTCCTGAAGGTGTGAATGGAAACAGATGCTCTGAATCATCAACTCTTCTT 

GAGAAATACAAAATTGGAAAGGTCATTGGTGATGGCAATTC 

ATAGACAGGTCCACTGGAAAGGAGTTTGCCCTAAAGAT^ 

GGAAAGGAACACCTGATTGAGAATGAAGTGTCAATACTGCGCCGAGTGAAACATCCC 

ATCATTATGCTGGTCGAGGAGATGGAAACAGCAACTGAGCTCTTTCTGGTGATGGAATTG 

GTCAAAGGTGGAG&TCTCTTTGATGCAAT^^ 

GGCAGTGCCATGGTGTACAACTTAGCCAATGCCCTCAGGTATCTCCATGGCCTCAGCATC 
GTGCAGAGAGACATGAAACCAGAGAATCT^ 

TCTTTGAAACTGGGAGACTTTGGGCTTGCGACTGTGGTAGAAGGCCCTTTATACACAGT^ 
TGTGGCACACCCACTTATGTGGCTCCARAAATCATTGCTGAAACTGGCTATGGCCTGAAG 
GTGGACATTTGGGCAGCTGGTGTGATCACATACATACTTCTCTGTGGATTCCCACCATTC 
CGAAGTGAGAACAATCTCCAGGAAGATCTCTTCGACCAGATCTTGGCTGGGAAGCTGGAG 
TTTCCGGCCCCCTACTGGGATAACATCACGGACTCTGCCAAGGAATTAATCAGTCAAATG 
CTTCAGGTAAATGTTGAAGCTCGGTGTACCGCGGGACAAATCCTGAGTCACCCCTGGGTG 
TCAGATGATGCCTCCCAGGAGAATAACATGC^AGCTGAGGTGACAGGTAAACTAAAACAG 
CACTTTAATAATGCGCTCCCCAAACAGAACAGCACTACCACCGGGGTCTCCGTCATCATG 




WO 00/73469 



PCT/USOO/14842 



FIGURE 2R 



GTGAGTGGAAGGCGGCAGGTCTGGCCTGA 

GGTAGCCGGGAGCTGCCCTCACATGGAAGTTGGTGCCTTCCGTAGTCCTATTTCATATGA 
AGATTGGCTTGGCATGTGGAGGGCACTCATTCGGCAACTCCCAGGCTT 
GGAGGGGCTTGTGTAGGGACCAGCAGGCCTGGTGTGAGGGGTCC7VGGCGTCAAGGAGCTC 
CTGGCTGGGCCCTCTGGGCAGCTGCTTCCACTCTTGTCTC 

CTCCCAAGCCCTGGAGGGGTGTGTTGTGTTAGGAATTAACTCCCTGCCTACCCCAAGGCC 

TCAGAAATAGATTATTAGAGATGTGAATTATTCTTTGAGACTTGGGA 

AAGCTAAACATATTTC^GTTTTAAAAAATCAGTGTTT^ 

TAAAGGTACATAATCAAGKJAAAAAAATATATAT^ 

TGAGATGTCAGTGACAACGATGGCCTTATTTTTTTCAGCCTTTTCT^ 

TCTTAAGGCAACTCTCCTAAATACATAAACAC^ 

AGTAAATGAATCAAAAGGAAAAAACATTGAACCAGAGGTGAGGGCAGCACACCCGCAGCA 
GCTGTCCAGGCCTGAGCCAATGCAACCCTGGGCGGGAAGGCCAGCTCACCGTGAGCAGGT 
AGAAGCCAGCCAGCCACCCAGGCAGGGACCTTGGTTCTCCCCACACACTCCCAGGAGCAG 
GGAACAGGGGTGGAGTGGCCTTTCCCAGAGCTGGAGTTGGCTGCAGCAGCTTTCGT^ATCA 
GACCTGCCAAGGTGATGGGCGTCTGAGTTTCACATCTGGGCCCCCCGTGACCCCACTGAG 
TCCTGACAGCTAAGGATGGGCCACCTCCACAGCTCCGTCACTCGTACTTGGGACAGGCCT 
CTCATCCTCTGGGAAGGTCCTCCTTGTTTCCTACCCAACTAGAAGGGAAACAGTGGCATA 
TTCTCATGGTACATGGTTGTCTGAAAGCCTTACCTAGGAAGACGCAGGGTCTAGATAGAA 
GCTATAAGGAAGCCACAC^CATAACCCAC^TCCCCACACCCCC^CATCCCCC^CACTC^ 
C<^C3U:CCCCCA<^CCCCCCACATC 

SEQ ID NO: 25_W30246_M SGK324_M 

ACCAAGTCCTCCAGCTCCTCTCCAACCAGCCCGGGAAGTTTCAGAGGATTGAAGATTTC^ 
GCTCAGGGCAGATCTTCTTCCAACGTAAACGGTGGGCCTGAACTTGACCGTTGCCTGAGC 
CCTGAAGGTGTGAATGGAAACCGGTGCTCCGAGTCGTTCCCCCTTCTGGAGAAATACAGA 
ATAGGGAAGGTCATCGGGGACGGCAACTTCGCGGTAGTTAAGGAGTGCGTGGACAGGTAC 
ACTGGAAAAGAGTTTGCATTAAAGATTATAGACAAAG C CAAATGCTGTGGAAAGGAGCAT 
CTGATTGAGAACGAAGTGTCAATCCTGCGCCGAGTGAAGCACCCCAACATCATCATGTTG 
GTTGAAGAGATGGAAACAGCAACTGACCTCTTTCTAGTGATGGAACTGGTCAAAGGTGGA 
GATCTCTTTGATGCGATTACCTCTTCAACCAAGTACACTGAGAGAGATGGAAGCGCCATG 
GTGTACAACCTAGCCAATGCCCTCCGGTACCTGCACAGCCTCAGCATCGTCCACAGGGAC 
ATCAAGCCTGAGAATCTGCTGGTGTGCGAATACCCAGATGGAACCAAGTCTTTGAAGCTG 
GGAGACTTTGGGCTGGCGACGGTGGTTGAAGGCCCGTTGTACACGGTCTGTGGCACGCCA 
ACTTATGTGGCACCAGAGATCATAGCTGAAACAGGTTATGGCCTGAAGGTGGATGTTTGG 
GCAGCTGGTGTGATTACATACATACTTCTCTGTGGATTCCCACCATTCCGGAGTGAGAAC 
AATCTCCAGGAAGATCTCTTTGACCAGATCTTGGCTGGAAAGCTGGAATTCCCAGCCCCC 
TACTGGGACAACATTACAGACTCTCCTTGTGTGT^ 

CCCGTGGGCTTCCCAGTGGGACGTGCAGCAGTTCTTGGCAGAGC^GGGCCAGCTCTGCTG 
TGTCATCTCCAGGGTCTCCCATCACCTCTGCTCTTTGCCATGGCAGGTCTGCTGAGACCC 
CGCGGGGACGGGGGCATGK3TGCTCCCT 

TGGCAGTTTTCCCTGTTTTCCACCACCCCACTCTTTTTAATAATTGTATATAACTGTACT 
TGTTCTACTTGCTTGTCTTTAAAACAGGGGCCCCCACAGTTCACTCTCACTGTTAGATTT 
TGCCTTTTCCAGGTATCCCCAACCTGCAATAAACTCTTCCCTCTTCAG 

SEQ ID NO: 26_AA383293_H 

CCAGCAGCCAAGAGGGTAGTGGTGTACCGGAATGGGGACCCATTCTTCCCAGGCTCCCAG 
CTGGTGGTGACTC^CGCCGCTTCCCCACCATGGAGGCCTTCCTCTGCGAGGTGACATCA 
GCTGTGC^GGCCCCACTGGCTGTGCGTGCCCTCTACACACCTTGTCATGGCCACCCTGTC 
ACCAACCTGGCAGACTTGAAGAACAGAGGGCAGTATGTGGCCGCTGGATTTGAACGATTC 
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GACAAGCTCCCCCCTTACCAGGCTTTTC 

AGTCCCCCATTTAGTCTGAAGCTGTCC(^GGCTGCCAGCCAGGACTGGGAAACTGTGTTG 

AAGCTCCTGACTGAGAAGGTCAAGTTGCAGAGTGGGGCTGTGAGACTCTGCACCCTAGAG 

GGGCTCCCACTGTCAGCAGGGAAGGAGCTGGTAACTGGCCATTACTATGTGGCTGTCGGA 

GAGGATGAGTTCAAGGACCTTCCCTATCC^GCTCTGTCCAC^GAGGGCTCCTGGCAGCA 

GGCAATGAAGCCCACCTGAGGAGTGGAGTGGGGACTGTCGCTGGTTCCCCCAAGCCTCTT 

GGAAGGAAGGCTAAGAAGGAGACATGCCTAATCGTGACCCTGACCCTGAAATACCAGCAG 

TCAGAAACT^GCAGAGACGGGCAATCATTCC CATCAGGAG TTATAGGAG T AT ATGGAG CT 

CCCCACCGAAGGAAGGAGACAGCGGGGGCCCTGGAAGTAGCAGATGATGAAGACACT 

ACAGAGGAGCCCTTGGATCAGAGGGCAGCACAGATAGTGG 

GACTTTTTTGGTGATGACGATGTTTTTATTGCATGTGGACCAGAAAAATT^ 

CAAGATGACTTTGTCCTGGATCATAGTCGTCGACGGCTCCTGAGAGAGCACCAGGCGGGC 

TTTGAGAAGCTCCGCAGGACCCGAGGAGAAGAGAAGGAGGCAGAG^ 

TGTATGTCTGGAGGCAGAAGGATGACTCTCAGAGATGACCAACCTGCA7^AGCTAGAAAAG 

GAGCCCAAGACGAGGCCAGAAGAGAACAAGCCAGAGCGGCCCAGCGGTCGGAAGCC^ 

CCCATGGGCATGATTGCCGCCAATGTGGAAAAGCATT^ 

GATGGGAACTTTGCTGTCGTGAAGGAGTGCAGACACCGCGAGACCAGGCAGGCCTATGCG 
ATGAAGATCATTGACAAGTCCAGACTCAAGGGCAAGGAGGACA^^ 

TTGATCATCGAGAGCCTCTCTCACCCCAACATCGTGAAATTGCATGAAGTCTACGAAACA 
GACATGGAAATCTACCTGATCCTGGAGTACGTGCAGGGAGGAGACCTTTTTGACGCCATC 
ATAGAAAGTGTGAAGTTCCCGGAGCCCGATGCTGCCCTCATGATCATGGACTTATGCAAA 
GCCCTCGTCCACATGCACGACAAGAGCATTGTCCACCGGGACCTCAAGCCGGAAAACCTT 
TTGGTTCAGCGAAATGAGGACAAATCTACTACCTTGAAATTGGCTGATTTTGGACTTGCA 
AAGCATGTGGTGAGACCTATATTTACTGTGTGTGGGACCCCAACTTACGTAGCTCCCGAA 
ATTCTTTCTGAGAAAGGTTATGGACTGGAGGTGGACATGTGGGCTGCTGGCGTGATCCTC 
TATATCCTGCTGTGTGGCTTTCCCCCATTCCGCAGCCCTGAXXGAGGGGACCAGGACGAG 
CTCTTTAACATCATCCAGCTGGGCCACTTTGAGTTCCTCCCCCCTTACTGGGACAATATC 
TCTGATGCTGCTAAAGATCTGGTGAGCCGGTTGCTGGTGGTAGACCCCAAAAAGCGCTAC 
AGAGCTCATCAGGTTCTTCAGCA 

AAACGACAGAAGCAGGTGTCCCCCAGCAGCGATGGTCACTTCCGGAGCCAGCACAAGAGG 

GTTGTGGAGCAGGTATC7VTAGTCACCACCTTGGGAATCTGTCCAGCCCCCAGTTCTGCTC 

AAGGACAGAGAAAAGGATAGAAGTTTGAGAGAAAAACAATC 

ATTGGTGAATC2VGAGGGAGAGACACTGAGTATATTTT^ 

CAATGTTAAATGTCACAACATATTTTTAGATTTGTATATTTAAAG 

TGGGGGGTAAGCATTGTCATCAGTGAGGAATTTTGGTAATAATGATGTGTTTTGCTTCCC 
CTTTGTAACCAAGTTTATTCTGTACTACAGGAGTGGTGCTTACCAGGGTCTAAACTCCCC 
CTGTGAGATTAATAAGGTGCATTG 

SEQ ID NO: 28_AA197883_M 

ATGCCAACCGCGCCGGTCCTGCGCCCGCCGCCGCCGCCAGCGACCCCCGCCCCGCCGGCA 
CCCAGTCGCCCTGCGCCTCCCATTCCGGGCCACCGAGGCCCATGTGACCATTCTCTGAAA 
TGCTTAAGCTCGAAGATCTCTGAGAGAAAGCTGCCAGGCCCCTGGTTACCTGCGGGACGA 
GGACCTCTGGAGAAGCC7VGTTCTGGGGCCACGTGGTGCCGTCATGCCGCTGTTCAGCCCT 
CAGAGCAGCCTCCACTCAGTCCGCGCAGAGCACAGCCCACTGAAGCCCAGGGTGGTGACG 
GTGGTGAAGCTGGGTGGGCAGCCCCTCCGTAAGGCCACCCTGCTCCTCAACCGGCGCTCA 
GTGCAGACCTTTGAGCAGCTCCTATCAGACATCTCCG7VAGCCTTGGGCTTCCCACGCTGG 
AAGAACGACCGTGTGCGGAAGCTGTTCACCCTCAAGGGCAGGGAGGTGAAGAGTGTGTCT 
GACTTCTTCCGGGAGGGTGATGCTTTCATAGCTATGGGCAAAGAGCCGCTGACATTGAAG 
AGTATCCAGTTGGCCATGGAGGAGCTGTATCCTAAGAACCGGGCTCTTGCCCTGGCCCCT 
CACAGTAGAGTCCCCTCCCCAAGGCTGAGAAGCAGACTTCCCAGCZAAGCTTCTGAAAGGA 
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AGTO\CCGCTGTGGGGAGGCAGGAAGCTATAGCGCGGAAATGGAGAGTAAGGCAGTCTCT 
AGGCATCAGGGCAAGACTTCCACAGTGCTGGCCCCAGAAGACAAGGCGAGGGCCCAGAAG 
TGGGTAAGAGGGAAACAGGAGTCAGAACCTGGTGGCCCGCCTTC^CCCGGGGCAGCCACT 
CAGGAGGAGACTCATGCAAGTGGAGAGAAACATCTGGGGGTGGAGATCGAAAAGACCTCC 
GGGGAGATTGTCAGATGTGAGAAGTGTAAGAGAGAAAGAGAGCTGCAGTTGGGCCTGCAG 
AGGGAGCCGTGCCCGCTGGGAACCAGTGAGCTGGACCTGGGGAGAGCTCAGAAGAGGGAT 
TCCGAGAAGTTGGTGAGGACCAAGAGCTGCAGGAGGCCTTCTAAGGCAAAATTTACAGAT 
GGAGAGGAAGGGTGGAAGGGTGACAGCCATCGGGGCAGTCCCAGGGACCCCCCTCAGGAA 
ATGAGGAGGCCCAACAGCAACTCAGACAAGAAAGAGATCAGAGGCTCAGAAAGTCAGGAC 
AGTTATCCTCAGGGGGCACCCAAGGCCCAGAAGGACTTCGTGGAAGGGCCACCAGCTGTA 
GAGGAGGGGCCGATAGACATGAGGAGAGAGGACCGGCACACATGCAGGAGCAAGCATGCC 
GCCTGGCTCCGGAGAGAGCAGCAGGCCGAACCCCCACAGCTCCCCAGAACCCGAGGGGAG 
GAGAAGCAAGCAGAGCACGAGAAGAAGCCAGGCGGCTTAGGAGAGAGGAGGGCGCCAGAG 
AAGGAGTCTAAGAGGAAGCTAGAAGAGAAGAGGCCAGAACGACCCAGTGGCCGGAAGCCG 
AGGCCCAAGGGCATCATCTC^GCGGATGTGGAGAAGC^CTATGACATAGGTGGGGTCATT 
GGGGATGGCAACTTTGCCACCGTGAAGGAATGCA 

GCCATGAAGATGATTGACAAGTCCCAGCTGAAGGGTAAGGAGGACATTGTCGACAGTGAG 
ATTTTAATCATCCAGAGTCTCTCTC^TCCCAACATTGTGAAACTGC^TGAGGTCTACG^ 
ACGGAGGCGGAGATCTACCTGATCATGGAGTATGTGCAGGGAGGGGACCTTTTTGATGCC 
ATCGTTGAAAATGTGAAGTTTCCAGAGCCCGAGGCTGCAGTTATGATCACAGACTTGTGT 
AAGGCCTTCGTCCA(^TGCACGAC^GAATATCGTCCACCGGGACGTGAAACC^GAAAAC 
CTCCTGGTTCAGCGAAATGAAGACAAGTCTATG 

GCCAAATATGTGGTGAGGCCTATATTTACTGTGTGTGGGACGCCAACATATGTAGCTCCT 

GAAATTCTTTCTGAGAAAGGTTACGGCCTGGAGGTGGACATGTGGGCGGCAGGTGTGATC 

CTATACATCCTCTTGTGTGGCTTCCCCCCTTTCCGAAGTCCTGAGAGGGACCAAGACGAG 

CTCTTCAACATCATCCAAGTGGGCCAGTTTGAGTTCCTCTCTCCTTACTGGGACAACATT 

TCTGATGCTGCCAAAGATCTGGTGAGAAATTTGCTGGAGGTGGACCCTAAGAAGCGGTAC 

ACGGCCGAACAGGTCCTACAGCATCCCTGGATTGAGATGGTTGGGCATACCAACACAGGG 

AACTCACAGAAGGAGGAGTCCCCCAACAGTTTAGGTCACTTCCAGAGTCAGCACAAGA 

GTTGCAGAGCAGATGCCATAA 

SEQ ID NO: 29_DRAK2_H 

CTCCGCTGCTGTCGCCAGGAGTCACTTCACGAGAAGCCAGGTCACAACCGTCGGCCCTTG 

TCTGGAAAAGTAAAAGTGGATCCTGCCACGTTCGGAGCTCCCTGGCGCCTCGCCCGGCTG 

GAGCTAGAGAACTCGTCCTGTGGCGGCCCCCGGCGTGGGGCGGGACAGCGGCCCCCTGGA 

GGGGGCAGTCCCGGGAGAACCTGCGGCGGCCGGAGCGGTAAAAATAAGTGACTAAAGAAG 

CAGACCTGGGAATCACCTAACATGTCGAGGAGGAGATTTGATTGCCGAAGTATTTCAGG^ 

CTACTAACTACAACTCCTCAAATTCCAATAAAAATGGAAAACTTTAATAATTTCTATATA 

CTTACATCTAAAGAGCTAGGGAGAGGAAAATTTGCTGTGGTTAGACAATGTATA 

TCTACTGGCCAAGAATATGCTGCAAAATTTCTAAAAA 

CGKXKIAGAAATTTTACACGAGATTGCT 

ATTAATCTTCATGAGGTCTATGAAAATACAAGTGAAATCATTTTGATATTGGAATATGCT 

GCAGGTGGAGAAATTTTCAGCCTGTGTTTACCTGAGTTGGCTGAAATGGTTTCTGAAAAT 

GATGTTATCAGACTCATTAAACAAATACTTGAAGGAGTTTATTATCTACATCAGAATAAC 

ATTGTACACCTTGATTTAAAGCCACAGAATATATTACTGAGCAGCATATACCCTCTCGGG 

GACATTAAAATAGTAGATTTTGGAATGTCTCGAA7^AATAGGGCATGCGTGTGAACTTCGG 

GAAATCATGGGAACACC^GAATATTTAGCTCCTVGAAATCCTGAACTATGATCCCATTACC 

ACTVGCAACAGATATGTGGAATATTGGTATAATAGCATATATGTTGTTAACTC^ 

CCATTTGTGGGAGAAGATAATCAAGAAACATACCTCAATATTTCTCAAGTTAATGTAGAT 

TATTCGGAAGAAACTTTTTCT^TCAGTTTCACAGCTGGCCACAGACTT 
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TTAGTAAAAAATCCAGAGAAAAG^ 

CAGCAGTGGGACTTTGAAAACTTGTTTCACCCTGAAGAAACTTCCA 

CAGGATCATTCTGTAAGGTCCTCTGAAGACAAGACTTCTAAATCCTCCTGTAATGGAACC 
TGTGGTGATAGAGAAGAGAAAGAGAATATCCCAGAGGATAGC^^ 
TTTCGTTTCGATGACTCATTACCCAATCCCCATGAACTTGTTTCAGATTTGC 
CACTTTTTTCITTGACTCATTTGGACT 

TATGATTTGTAGCTTCATATATGACATGTTTATATTGTAAATGCACTTTTCC^ 
ATTTAGGGAAGTGTTTTAATGTTAAATTACT^ 

TGAGATAGCTCTGCAGATAAGAAAATATTTAAATATATGACAAAAAGTAAAATTGTACAT 
GTGAAAG 

SEQ ID NO: 30_W44160_M DRAK2_M 

CC7VGACGCGGCTGCACTTTTCAAACCTCAACTGTAAGAAGCGTCGGTCAGCGTCTGTGCG 
GTCGCCGCCGGGAGTCGCCTCACAGGGGCCTGGCTGACGGCGACCAGCCGTTGTGGGGAA 
GAGTGCGAGGTAAAAGTCTGCCTAGAGAAGCAGGTCTGGCAGTCATCAACATGTCTCGGA 
GGAGATTCGATTGCCGAAGTGTCTCAGGCTTGCTAACTACAACCCCTCAAACGCCGATTA 
AAACAGAGAATTTTAATAATTTCTATACTCTTACCCCAAAAGAACTTGGGAGAGGAAAAT 
TTGCTGTGGTTAGAC^TGTATATCAAAATCAA 

TGAAAAAGAGGAGAAGAGGGCAGGATTGCCGGGCGGAAATTCTGCATGAGATAGCTGTGC 
TGGAGCTGGCCAGGTCTTGTCCCCACGTGATTAATCTGCATGAGGTCTACGAAAATGCAA 
CGGAAATCATTTTGGTGTTAGAATATGCTGCGGGTGGAGAAATTTT(^^CCTGTGTTTAC 
CTGAGTTAGCCGAAATGGTATCTGAAAATGATGTTATCAGACTCATTAAACAAATCCTTG 
AAGGAGTTCATTATCTACATCAGAATAACATTGTTCACCTTGATTTAAAGCCACAGAATA 
TACTTTTGAGCAGTATATACCCACTCGGGGACATAAAAATTGTAGATTTTGGAATGTCTC 
GAAAAATTGGGAATGCAAGTGAGCTTCGGGAAATCATGGGAACACCTGAATACTTAGCTC 
CAGAAATCCTCAACTATGATCCCATTACCACAGCAACAGAT^ 

TAGCGTATATGTTGTTAACTCATACATCACCATTTGTAGGAGAAGATAATCAAGAAACAT 

ATCTGAATATTTCTCAAGTGAATGTAGATT^ 

AGCTGGCCACAGACTTCATCC^GAGCCTTCT^^ 

CAGAATCCTGCOTATCCCACTCATGGCTGCAGCAGTGGGACTTTGGAAGCTTGT 

CTGAGGAAACTTCAGGCTCCTCTCAAATTCAGGATCTGACTCTCAGGTCCTCTGAAGAGA 

AGACCTCCAAGTCCTCCTGTAATGGGAGCTGTGGAGCCCGGGAGGACAAGGAGAACATCC 

CTGAAGATGGCAGCTTAGTTTCTAAAAGATTTCGATTCGATGACTCCTTGCCCAGCCCCC 

ATGAACTTGTTCCAGATTTGTTCTGTTAGCA^ 

CGGAAATTTGAAATCTOTGGTGTGAGATTGTGTTTGTAGCTTCATATATTATGTTTATAT 
TATAAATGCACTTCTGCTTAGAAGAACTTAAGGAACAGTTTAAATGCTAGGCTTCTGTTG 
GCTAGCATATCATTTCTTGTCCTGAAATTGTTTTGCAGAGGAAAATATTTAAGTATATGA 
CAAAAAATGTAAATTGTGTTTAAGAGAACACATGCAACT 

GACTTATAAAATGGGTTATATTATGGTTAGTAAAAGTTGAAAAAAAATGAAAACAGGAAT 
TTAGTAGGTTCTAAGGTAAGCCCTATACCATAACTCTATTACAGAGAATCTGTTTGGGGA 
AATGCTGTCAAGGGTAAACCACAACATATACTGCTTTATAAATACTCCAGAGAGAGTTTA 
TAGTTGAAAGTATTTCCCAGTTACCAATAATAGCTTGAAACTGTAAGATTTTCTTTGTGT 
GCCATGTGCTCGGTGAGAGGACACAGTCAACCAGAGCAGGGTTGATCCAGGCTGTTTCTC 
TGCAAACCGAGTCAAAACTCGACATCATTTCCAGCTCATGTATTT 

TATCAGATCTAATAAGATCTGGAAGATGGATATGCAAATAAGAGGCCTTTGTCTTCTAGA 
ATGATTAGAGTAGAGGAGAATTGGATAGTACAGAATATGCTCTAGTTTCAGTCAGACATA 
TTCATAAAGGGAAATGTTAAGTTCTGGCAGCTGACTTAGTGTTGGATGTCTCCTAAGTCT 
CAGGATAGAAGCCCATCATTAGAGCATAGG 

TGAGTGAGGAGGTGTGACATGCAGCTATCTTTGGGCTCCTTTTGTGTGTGTTCTGCTGGA 
CACAACACATGGGAGTGTTCAGTGTTGTCCGTGGTC^ 
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GAGGGGCCTAGGGACTGCTTTGGAGATTTCCCACT^ 

ATGTCATGTTAAGATAACAGATCTCATAAATATGCTACTCTATCAGACTCCGTTGCCAAA 
ACAAATTAAAAGCCTGTGTATTGAAGTGGGTGTTAGTCTAACAACCTGTAAATTCTTGAA 
ATTGTTACTAAAATTCCAAATTCTTTAGATAACTTTAAACTATTTAAATTGAGCATTGCT 
GTCTTTGTTTGATTAAAGGTTGAGTTCCTTTATATCTGTTATTTTTAAAGGAAAAGTTGT 
TTGCCTTTTGTATATGTGTGTGCATATGTGTATGTGTACAGGTATATGTATATATGTATT 
GATAGATAAAATACAGCCTTTAAACAACTTC 

SEQ ID NO: 31_H01248_H # DRAK1_H 

ATGATCCCTTTGGAGAAGCCAGGCAGCGGCGGCTCCTCCCCAGGCGCCACCTCAGGCTCG 

GGCCGGGCAGGCCGGGGTCTGAGCGGGCCGTGCCGGCCGCCGCCGCCGCCCCAGGCCCGC 

GGGCTGCTGACAGAGATACGCGCCGTGGTGCGCACCGAGCCCTTCCAGGACGGCTACAGC 

CTGTGCCCGGGCCGGGAGCTGGGCAGGGGGAAATTTGCAGTGGTGAGAAAATGTA 

AAAGATTCTGGGAAAGAATTTGCTGCAAAGTTCATGAG 

TGTCGGATGGAAATAATTCATGAGATTGCTGTACT^ 

GTCATTAATTTACATGAAGTTTATGAGACTGCATCAGAAATC 

GCTGCTGGGGGTGAAATCTTTGACCAGTGTGTTGCAGACAGAGAAGAAGCCTT^ 

AAAGATGTTCAAAGACTTATGCGACAGATTTTAGAAGGTGTTCACTTTTTACACACTCGT 

GATGTAGTTCATCTTGATTTGAAGCCTCAGAATATTCTGTTGACAAGTGAATCTCCATTG 

GGTGACATTAAGATTGTTGATTTTGGCCTTTCAAGAATATTGAAGAACAGTGAAGAGCTC 

CGAGAAATTATGGGTACCCCTGAATATGTGGCTCCTGAAATTCTTAGTTATGATCCTATA 

AGCATGGCAACAGATATGTGGAGCATTGGAGTGTTAACATATGTCATGCTTACAGGAATA 

TCACCTTTCTTAGGCAATGATAAACAAGAAACATTCTTAAACATCTCACAGA 

AGTTATTCTGAGGAAGAATTTGATGTTTTGTCTGAGTCGGCTGTTGATTTCATCAGGACA 

CTTTTAGTTAAGAAACCTGT^AGATCGAGCCACTGCTGAAGAATGTCTAAAGCACCCCTGG 

TTGACACAGAGGAGTATTCAAGAGCCTTCTTTCAGGATGGAAAA 

AATGCCCTCCAAGAAGGTCATTCTGTGCCTGAAATTAATTCGGATACCGACAAATCAGAA 
ACCGAGGAATCCATTGTAACCGAAGAGTTAATTGTAGTTACTTCATATACTCTAGGACAA 
TGCAGACAGTCTGAAAAAGAGAAAATGGAGCAAAAGGCCATTTCCAAACGATTTAAATTT 
GAGGAACCTTTGCTACAAGAAATTCCAGGAGAATTTATCTACTGA 

SEQ ID NO: 32_AA021445_H 

CGGGGCTGCCGGGGCCGGGACTGGGGGAGCCGGGCCCGCGGGCCGCCTGCTGCCTCCGCC 

CGCGCCGGGGTCCCCAGCCGCCCCCGCTGCCGTGTCCCCTGCGGCCGGCCAGCCGCGTCC 

CCCAGCCCCGGCCTCCCGCGGACCCATGCCCGCCCGTATCGGCTACTACGAGATCGACCG 

CACCATCGGCAAGGGCAACTTCGCGGTGGTCAAGCGGGCCACGCACCTCGTCA^ 

CAAGGTTGCTATCAAGATCATAGATAAGACCCAGCTC 

TTTCCGGGAAGTTCAAATTATGAAGATGC^ 

GGTTATGGAGACAGAACGGATGATTTATCTGGTGACAGAATATGCTAGTGGAGGGGA 

ATTTGACCACCTGGTGGCCCATGGTAGAATGGCAGAAAAGGAGGCACGTCGGAAGTTCAA 

ACAGATCGTCACAGCTGTCTATTTTTGTCACTGTCGGAACATTGTTCATCGTGATTTAAA 

AGCTGAAAATTTACTTCTGGATGCCAATCTGAATATCAAAATAGCAGATTTTGGTTTCAG 

TAACCTCTTCACTCCTGGGCAGCTGCTGAAGACCTGGTGTGGCAGCCCTCCCTATGCTGC 

ACCTGT^CTCTTTGAAGGAAAAGAATATGATGGGCCC^^GTGGACATCTGGAGCCTTGG 

AGTTGTCCTCTACGTGCTTGTGTGCGGTGCCCTGCCATTTGATGGAAGCACACTGCAGAA 

TCTGCGGGCCCGCGTGCTGAGTGGAAAGTTCCGCATCCCATTTTTTATGTCCACAGAATG 

TGAGCATTTGATCCGCCATATGTTGGTGTTAGATCCCAATAAGCGCCTCTCCATGGAGCA 

GATCTGCAAGCACAAGTGGATGAAGCTAGGGGACGCCGATCCCAACTTTGACAGGTTAAT 

AGCTGAATGCCAACAACTAAAGGAAGAAAGACAGGTGGACCCCCTGAATGAGGATGTCCT 

CTTGGCCATGGAGGACATGGGACTGGACAAAGAACAGACACTGC^ 
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TGCCTATGATCACTATAGTGCAATCTACAGCCTGCTGTGTGATCGACATAAGAGAOVTAA 

AACCCTGCGTCTCGGAGCACTTCCTAGCATGCCCCGAGCCCTGGCCTTTGAAG 

CAATATCCAGGCGGAGCAGG(^GGTACTGCTATGAACATCAGCGTTCCCCAGGTGCAGCT 

GATCAACCCAGAGAACCAAATTGTGGAGCCGGATGGGACT^CTGAATTTQ 

GGGTGAAGAGCCTTCCCCTGAAGCATTGGTGCGCTATTTGTCAATGAGGAGGCACACAGT 

GGGTGTGGCTGACCCACGCACGGAAGTTATGGAAGATCTGCAGAAGCTCCTACCTGGCTT 

TCCTGGAGTCAACCCCC^GGCTCCATTCCTGCAGGTGGCCCCTTUVTGTGAACTTC^TG^ 

CAACCTGTTGCCTATGCAT^T^CTTGCAACCAACCGGGCAACTTGAGTACAAGGAGCAGTC 

TCTCCTACAGCCGCCCACGCTACAGCTGTTGAATGGAATGGGCCCCCTTGGCCGGAGGGC 

ATCAGATGGAGGAGCCAACATCCAACTGCATGCCCAGCAGCTGCTGAAGCGCCCACGGGG 

ACCCTCTCCGCTTGTCACCATGACACCAGCAGTGCCAGCAGTTACCCCTGTGGACGAGGA 

GAGCTCAGACGGGGAGCCAGACCAGGAAGCTGTGCAGAGGTACTTGGCAAATAGGTCCAA 

AAGACATACACTGGCCATGACCAACCCTACAGCTGAGATCCCACCGGACCTACAACGGCA 

GCTAGGACAGCAGCCTTTCCGTTCCCGGGTCTGGCCTCCTCACCTGGTACCTGATCAGCA 

TCGCTCTACCTACAAGGACTCCAACACTCTGCACCTCCCTACGGAGCGTTTCTCCCCTGT 

GCGCCGGTTCTCAGATGGGGCTGCGAGCATCCAGGCCTTCAAAGCTCACCTGGAAAAAAT 

GGG CAACAACAGCAGCATCAAACAGCTGCAGCAGGAGTGTGAGCAGCTGC^ 

CGGGGGGCAGATTGATGAAAGAACCCTGGAGAAGACCCAGCAGCAGCATATGTTATACCA 

GCAGGAGC^GCACCATCAAATTCTCCAGCAACAAATTCAAGACTCTATCTGT^ 

GCCATCTCCACCTCTTCAGGCTGCATGTGAAAATCAGCCAGCCCTCCTTACCGATCAGCT 

CC^GAGGTTAAGGATTCAGCCTTC^GCCCACCCCCCAACC^CCCCAACAACCATCTCTT 

C^GGCAGCCCAGTAATAGTCCTCCCCCCATGAGCAGTGCC^TGATCCAGCCTCACGGGGC 

TGCATCTTCTTCCCAGTTTCAAGGCTTACCTTCCCGCAGTGCAATCTTTCAGCAGCAACC 

TGAGAACTGTTCCTCTCCTCCCAACGTGGCACTAACCTGCTTGGGTATGCAGCAGCCTGC 

TCAGTCACAGCAGGTCACCATCCAAGTCCAAGAGCCTG 

AGGCACAGCTGCAGGCTCCAGTGGGCGCGGCATCTCCATCAGCCCCAGTGCTGGTCAGAT 

GCAGATGCAGCACCGTACCAACCTGATGGCCACCCTCAGCTATGGGCACCGTCCCTTGTC 

CAAGCAGCTGAGTGCTGACAGTGCAGAGGCTCACAGCTTGAACGTGAATCGGTTCTCCCC 

TGCTAACTACGACCAGGCGCATTTACACCCCCATCTGTTTTCGGACCAGTCCCGGGGTTC 

CCCCAGCAGCTACAGCCCTTCAACAGGAGTGGGGTTCTCTCCAACCCAAGCCCTGAAAGT 

CCCTCCACTTGACCAATTCCCCACCTTCCCTCCCAGTGCACATCAGCAGCCGCCACACTA 

TACCACGTCGGCACTACAGCAGGCCCTGCTGTCTCCCACGCCGCCAGACTATACAAGACA 

CCAGC^GGTACCCCACATCCTTCAAGGACTGCTTTCTCCCCGGCATTCGCTC^CCGGC^ 

CTCGGACATCCGGCTGCCCCCAACAGAGTTTGC^ 

ACGGCAGCAGCAGCAGCAACAGCAGCAACAGCAAGAATACCAG^ 

GAACCAAGGGGATGCGGGGAGTCTGGCTCCCAGCCTTGGGGGACAGAGCATGACAGAGCG 

CCAGGCTTTATCTTATCAAAATGCTGACTCTTATCACC^ 

GCTACAAATCAGGGCACAAGAATGTGTCTGAC^^ 

GTATGCTCACCAGCCGGCACTGATGCATTCAGAGAGCATGGAGGAGGACTGCTCGTGTGA 
GGGGGCCAAGGATGGCTTCCAAGACAGTAAGAGTTCAAGT^ 

TGACAGCCCTCTGCTCTTGAGTACCGGTGGACCTGGGGACCCTGAATCTTTGCTAGGAAC 

TGTGAGTCATGCCCIAAGAATTGGGGATACATCCCTATGGTCATCAGCC^ 

CAGTAAAAATAAGGTGCCCAGCAGAGAGCCTGTCATAGGGAACTGCATGGATAGAAGTTC 

TCCAGGACAAGCAGTGGAGCTGCCGGATCACAATGGGCTCGGGTACCCAGCACGCCCCTC 

CGTCCATGAGCACCACAGGCCCCGGGCCCTCCAGAGACACCACACGATCCAGAACAGCGA 

CGATGCTTATGTACAGCTGGATAACTTGCCAGGAATGAGTCTCGTGGCTGGGAAAGCACT 

TAGCTCTGCCCGGATGTCGGATGCAGTTCTCAGTCAGTCTTCGCTCATGGGCAGCCAGCA 

GTTTCAGGATGGGGAAAATGAGGAATGTGGGGCAAGCCTGGGAGGTCATGAGCACCCAGA 

CCTGAGTGATGGCAGCCAGCATTTAAACTCCTCTTGCTATCCATCTACGTGTATTACAGA 

CATTCTGCTCAGCTACAAGCACCCCGAAGTCTCCTTCAGCATGGAGCAGGCAGGCGTGTA 
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ACAAGAAACAGAGAGTTTTGTGTACAGCTT 

GTATCTAGCAGCGTTGTGCCAAATTGCCCTTGTGTTT 

TGCTTTCCTCACATTTGGTTCATCCGTGTGCTGTT^^ 

CATGTTTGCTTGTATGACCAAGTCACCAAGGAAATAAACAGGAAGGAAATCCATGTTCTC 
C 

SEQ ID NO: 33_2R22 -5-ll_H 

CTGGGCCGCTGCCGGTCAGGTCGGCCGCCCCTGACAGCTCCGGGAGCCTCAAGCGCGACA 
GGGCGCCCTCACCTCGGGACATCCACAC^CCGACCGCTCCTGCTCCAGAGGCAACAACCC 
AGCGCGCCTAGCCTGGCGCCGTGCAGCGAAGCCCAAGAGCTGGCCTC 
AACCAGCCAAATTTTCGAGACAGCTCACGGCTC^ 

GGCTAAAGTGACATTGCAGGGATTAAATCCTTCTTTGGCTGCCTGTGTC 
TATTTGCAAGTTTCTTCTTTCCTGGGGTCCAC^ 

TGACAGAAAGAGAAGC^TGAAATGAAGGTCAGAGATGAGATCCCGCAGCAGGGACGTGG^ 

CK5CCTCCCAGGGGCATTTACGCACCAGAGTC 

CAAACAGAAGCCTTTGTCCTGGGGCACA^ 

TGGCCAGAAAGTTCCTGGAGTCCCATCAGGCCAGTGGGTATGTAACATGTGCCTAATTGT 

ACAGCTAGAGCCTGCAAGTTCAACGTGAGGGAAGGTGGGAAATGTCTTGAGTGAGGCGAG 

CAGCTCCTGGCTGGGCTGGGCAGACTCAGCTACCACGTTCACTGCCTTCCTCTCACTAAA 

GCCGAGAGGGAGGCTGCTCAGCTCTCAGGAAAACTCTTTTGAACCCTGGGCACCTGCTGT 

CCTCAGTTGGCATCTCCCACCCTCTGAGCCTCTTCTGCTCCTGCACAACCTGCCTCTTCG 

CTGAGATGGAGACGTGAGCCCCCGTGGACGATGACTGCAGTGTATATGAATGGAGGTGGC 

CTGGTGAACCCCCACTATGCCCGGTGGGATCGGCGCGACAGTGTAGAAAGTGGCTGTCAG 

ACCGAGAGTAGCAAGGAGGGTGAGGAGGGACAGCCCCGCCAGCTGACGCCCTTCGAGAAA 

CTGACACAGGAC^TGTCCCAGGATGAGAAGGTGGTGAGGGAGATCACGCTGGGGAAACGG 

ATAGGCTTCTACCGAATTCGAGGGGAAATCGGAAGTGGAAACTTCTCCCAAGTGAAGCTT 

GGGATTCACTCCCTAACCAAAGAAAAGGTGGCCATTAAGATCCTGGACAAGACCAAGTTA 

GACCAGAAAACCCAGAGGCTACTATCCCGAGAAATCTCCAGCATGGAAAAGCTGCACCAT 

CCCAACATCATCCGCCTTTACGAAGTGGTGGAGACCCTATCCAAGCTGCACTTGGTGATG 

GAGTATGCAGGGGGTGGGGAGCTCTTCGGAAAAATTAGCACTGAGGGGAAGCTCTCTGAA 

CCAGAAAGCAAGCTCATCTTCTCCCAGATTGTGTCTGC 

CAAATTATTCATAGAGATCTGAAAGCAGAAAATGTATTCTATACCAGT 

AAGGTGGGCGATTTTGGATTCAGCACAGTAAGCAAAAAAGGT 

TGTGGGTCTCCTCCCTACGCTGCGCCTGAACTCTTCCGGGACGAGCACTACATCGGCATT 

TACGTGGATATCTGGGCCTTGGGGGTGCTTTTGTACTTCA^ 

TTTCGGGCAGAAACCGTGGCCAAACTAAAAAAGAGCATC^ 

CCGCCGCACGTGTCAGAGCCCTGCCACCGACTCATCCGAGGAGTCCTTCAGCAGATCCCC 

ACGGAGAGGTACGGAATCGACTGCATCATGAATGATGAATGGATGCAAGGGGTGCCATAC 

CCTACACCTTTGGAACCTTTCCAACTGGATCCCAAACATTTGTCGGAAACCAGCACTCTC 

AAGGAAGAAGAAAATGAGGTCAAAAGCACTTTAGAACATTTGGGCAT^ 

ATTCGAAATAACCAAGGGAGAGATGCTCGCAGCTCAATCACAGGGGTCTATAGAATTATT 

TTACATAGAGTCCAAAGGAAGAAGGCTTTGGAAAGTGTCCCAGTCATGATGCTACCAGAC 

CCTAAAGAAAGAGACCTCAAAAAAGGGTCCCGTGTCTACAGAGGGATAAGACACACATCC 

AAATTTTGCTCGATTTTATAAATTGCACTAGACTGCTTGTAACTAACCAAGATGATTGTT 

GCTGCTTCTAAATTTTTTTCAAGGACAACTTGAGTGGAGACATTTTTGTAATTTTTAAAT 

AAACTTAAATTTGAGATATGCAAAAAAAAAA 

SEQ ID NO: 34_R31237_1_H, AAC33487 
ATGTCCACTAGGACCCCATTGCCAACGGTGAATGAACG^ 

CATGGAGATGGGCGTCAAGAAGTTACCTCTCGTACCAGCCGCTCAGGAGCTCGGTGTAGA 
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AACTCTATAGCCTCCTGTGCAGATGAACAACCTCACATCGGAAACTACAGACTGTTGA^ 
ACAATCGGC^GGGGAATTTTGCAAAAGTAAAATT^ 

GAGGTTGCAATAAAAATAATTGACAAAACTCAGTTGAATCCAACAAGTCTACAAAAGCTC 

TTCAGAGAAGTAAGAATAATGAAGATTTTAAATCATCCCAATATAGTGAAGTTATTCGAA 

GTCATTGAAACTGAAAAAACACTCTACCTAATCATGGAATATGCAAGTGGAGGTGAAGTA 

TTTGACTATTTGGTTGCACATGGCAGGATGAAGGAAAAAGAAGCAAGATCTAAATTTAGA 

CAGATTGTGTCTGCAGTTCAATACTGCCATCAGA/IACGGATCGTACATCGAGACCTCAAG 

GCTGAAAATCTATTGTTAGATGCCGATATGAACATTAAAATAGCAGATTTCGGTTTTAGC 

AATGAATTTACTGTTGGCGGTAAACTCGACACGTTTTGTGGCAGTCCTCCATACGCAGCA 

CCTGAGCTCTTCCAGGGCAAGAAATATGACGGGCCAGAAGTGGATGTGTGGAGTCTGGGG 

GTCATTTTATACACACTAGTCAGTGGCTCACTTCCCTTTGATGGGCAAAACCTAAAGGAA 

CTGAGAGAGAGAGTATTAAGAGGGAAATACAGAATTCCCTTCTACATGTCTAC^ 

GAAAACCTTCTCAAACGTTTCCTGGTGCTAAATC 

ATCATGAAGGACAGGTGGATCAATGCAGGGCATC 

GAACCAGAGCTAGACATCTCAGACCAAAAAAGAATAGATATTATGGTGGGAATGGGATAT 
TCACAAGAAGAAATTCAAGAATCTCTTAGTAAGATGAAATACGATGAAATCACAGCTA^ 
TATTTGTTATTGGGGAGAAAATCTTCAGAGCTGGATGCTAGTGATTCCAGTTCTAGCAGC 
AATCTTTCACTTGCTAAGGTTAGGCCGAGCAGTGATCTCAACAACAGTACTGGCCAGTCT 
CCTCACCACAAAGTGCAGAGAAGTGTTTCTTCAAGCCAAAAGCA^ 

CATGCTGGACCAGCTATTCCTTCTGTTGTGGCGTATCCGAAAAGGAGTCAGACAAGCACT 
GCAGATGGTGACCTCAAAGAAGATGGAATTTCCTCCCGGAAATCAAGTGGCAGTGCTGTT 
GGAGGAAAGGGAATTGCTCCAGCCAGTCCCATGCTTGGGAATGCAAGTAATCCTAATAAG 
GCGGATATTCCTG7UVCGCAAGAAAAGCTCCACTGTCCCTAGTAGTAACACAGCATCTGGT 
GGAATGACACGACGAAATACTTATGTTTGCAGTGAGAGAACTACAGCTGATAGACACTCA 
GTGATTCAGAATGGCAAAGAAAACAGCACTATTCCTGATCAGAGAACTCCAGTTGCTTCA 
ACACACAGTATCAGTAGTGCAGCCACCCCAGATCGAATCCGCTTCCCAAGAGGCACTGCC 
AGTCGTAGCACTTTCCACGGCCAGCCCCGGGAACGGCGAACCGCAACATATAATGGCCCT 
CCTGCCTCTCCCAGCCTGTCCCATGAAGCCACACCATTGTCCCAGACTCGAAGCCGAGGC 
TCCACTAATCTCTTTAGTAAATTAACTTCAAAACTCACT^GGAGTCGCAATGTATCTGCT 
GAGCAAAAAGATGAAAACAAAGAAG CAAAGCCTCGAT CCCT ACGCTTCAC CTGGAG CATG 
AAAACCACTAGTTCAATGGATCCGGGGGACATGATGCGGGAAATCCGCAAAGTGTTGGA^ 
GCCAATAACTGCGACTATGAGCAGAGGGAGCGCTTCTTGCTCTTCTGCGTCCACGGAGAT 
GGGCACGCGGAGAACCTCGTGCAGTGGGAAATGGAAGTGTGCAAGCTGCCAAGACTGTCT 
CTGAACGGGGTCCGGTTTAAGCGGATATCGGGGACATCCATAGCGTTCAAAAATATTGCT 
TCCAAAATTGCCAATGAGCTAAAGCTGTAA 

SEQ ID NO: 35_W90839_M 

AAAGGGCCGTCCTGGTCCAGCCGTTCCCTGGGTGCCCGTTGCCGGAACTCTATCGCTTCC 
TGCCCTGAGGAACAACCCCATGTGGGCAACTATAGGCTGCTAAGGACCATCGGGAAGGGC 
AACTTCGCCAAAGTCAAGCTGGCTCGGCATATCCTCACGGGCCGGGAGGTCGCTATTAAG 
ATCATTGATAAGACCCAGCTGAACCCCAGTAGCTTGCAGAAGCTGTTCAGAGAAGTCCGA 
ATTATGAAGGGACTCAACCACCCCAACATCGTGAAGCTTTTTGAGGTGATAGAGACGGAG 
AAGACGCTATACCTGGTGATGGAATACGCTAGCGCAGGAGAAGTGTTTGACTACCTCGTG 
TCGCACGGCCGCATGAAGGAGAAGGAGGCTCGAGCCJ^GTTCCGGCAGATCGTGTCAGCC 
GTGCACTACTGTCATCAGAAGAACATTGTACACAGGGATCTAAAGGCTGAAAACCTGTTG 
CTGGATGCCGAGGCCAACATCAAAATCGCCGACTTCGGCTTCAGCAATGAGTTCACGCTG 
GGCTCCAAGCTGGACACCTTCTGTGGGAGCCCCCCATACGCCGCCCCAGAGCTGTTCCAG 
GGCAAGAAGTATGATGGGCCAGAGGTGGACATCTGGAGCCTGGGTGTCATCCTGTACACG 
CTGGTCAGCGGCTCCCTGCCCTTCGATGGGCACAACCTCAAGGAGCTGCGGGAGCGAGTC 
CTCAGAGGAAAGTACCGGGTCCCCTTCTACATGTCTACAGACTGCGAGAGCATTCTGCGG 
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AGATTTCTGGTGCTGAACCCCGCAAAACGCTGTACTCTGGAGCAAATCATGAAAGACAAA 
TGGATCAACATCGGCTATGAGGGTGAGGAGCTGAAG 

CGGATGCCGGGTCGGAAAGCGAGCTGCAGTGCAGTGGGCAGTGGAAGTCGAGGCTTGCCC 

CCCTCCAGCCCCATGGTCAGCAGTGCCCACAACCCCAATAAGGC^GAGATCC 

CGGAAGGACAGCACTAGCACCCCTAACAACCTCCCCCCCAGCATGATGACCCGAAGAAAC 

ACCTATGTGTGCACAGAGCGACCAGGATCTGAACGCCCGTCCTTGTTGCCAAATGGCAAA 

GAAAATAGCTCCGGTACCTCGCGGGTGCCCCCTGCCTCGCCTTCCAGTCATAGCCTGGCT 

CCCCCGTCAGGCGAGCGGAGCCGCCTGGCTCGGGGCTCCACCATCCGCAGCACCTTCCAT 

GGGGGCCAGGTCCGAGACCGGCGGGCAGGGAGCGGGAGTGGCGGGGGTGTGCAGT^TGGA 

CCCCCAGCCTCACCCACGCTTGCCCACGAGGCCGCACCCCTGCCCTCCGGGCGGCCTCGC 

CCCACCACCAACCTCTTCACCAAGCTGACCTCCAAA^^ 

CCTGAGAGAATCGGGGGACCTGAGGTCACAAGTTGCCATCTACCTTGGGATAAAACGGAA 
ACCGCCCCCAGGCTGCTCCGATTCCCCTGGAGTGTGAAGCTGACCAGCTCGCGACCTTCC 
TGAGGCCCTGATGGCTGCCCTGCGACAGGCCACA 

SEQ ID NO: 36_4 06786 . 5_H 

GTAGCCGGCTTGGCGTGACCGTCGCCTGATCCAGTTGTTAGAGGTGGAAGCTTGGCAGTT 

GGCCTCCCTTCTTCCCATGGAGGTCGGGGGCTTAACAGTCTTTGAAGAGGACCAGAGATG 

CCTTTCCCAGAGCCTCCCCTTGCCAGTGTCAGCAGAGGGCCCAGCTGCACAGACCACTGC 

TGAGCCCAGCAGGTCGTTTTCCTCAGCCCACAGACACCTGAGCAGAAGGAATGGGCTTTC 

CAGACTCTGCCAGAGCAGGACGGCGCTCTCTGAAGACAGATGGAGCTCC 

ATCACTGGCTGCCCAGAATATTTGTACAAGTAAACTGCACTGCCCTGCTGCCCCTGAGCA 

CACGGACCCGTCCGAACCGCGGGGCAGTGTGTCCTGCTGCTCCCTGCTGCGGGGACTGTC 

CTCAGGGTGGTCCTCACCTCTGCTTCCGGCCCCTGTGTGCAACCCTAAC^AGGCCATCTT 

CACGGTGGATGCCAAGACCACAGAGATCCTCGTTGCTAACGACAAAGCTTGCGGGCTCCT 

GGGGTACAGCAGCCAGGACCTGATTGGCCAGAAGCTCAC^ 

TTCTGATGTGGTGGAGGCCCTCAGCGAGGAGCACATGGAGGCCGACGGCCACGCTGCGGT 

GGTGTTTGGCACGGTGGTGGACATCATCACCCGTAGTGGGGAGAAGAT^ 

GTGGATGAAGAGGATGCGGCAGGAGCGCCGCCTATGCTGCGTGGTGGTCCTGGAGCCCGT 

GGAGAGGGTCTCGACCTGGGTCGCTTTCCAGAGCGATGGCACCATCACGTCATGTGACAG 

TCTCTTTGCTCATCTTCACGGGTACGTGTCTGGGGAGGACGTGGCTGGGCA 

AGACCTGATCCCTTCTGTGCAGCTCCCTCCTTCTGGCCAGCACATCCCAAAGAATCT 

GATTCAGAGGTCTGTTGGAAGAGCCAGGGACGGTACCAC 

GAAATCCCAACCCAGCAGCGAGGAGGCGACCACCGGTGAGGCGGCCCCTGTGAGCGGCTA 
CCGGGCATCTGTCTGGGTGTTCTGCACCATCAGTGGCCTCATCACCCTCCTGCCGGATGG 
GACCATCCACGGCATC^C(^CAGCTTCGCGCTGACACTGTTTGGTTACGGAAAGACGGA 
GCTCCTGGGCT^GAATATCACTTTCCTGATTCCTGGTTTCTACAGCTACATGGACCTTGC 
GTACAACAGCTCATTACAGCTCCCAGACCTGGCCAGCT 

TGGGTGTGGGGAGAGAACCTTGGACCCGTGGCAGGGCCAGGACCCAGCTGAGGGGGGCCA 
GGATCCAAGGATTAATGTCGTGCTTGCTGGTGGCCACGTTGTGCCCCGAGATGAGATCCG 
GAAGCTGATGGAAAGCCAAGACATCTTCACCGGGACTCAGACTGAGCTGATTGCTGGAGG 
CCAGCTCCTTTCCTGCCTCTCACCTCAGCCTGCTCCAGGGGTGGACAATGTCCCAGAAGG 
AAGCCTGCCAGTGCACG£rTGAACAGGCGCTGCC 

GAGAGAGGAACCTGTGGCAATAGAGAGCCCCGGACAGGATCTTCTGGGAGAAAGCAGGTC 

TGAACCAGTGGATGTGAAGCCATTTGCTTCCTGCGAAGATTCTGAAGCTCC^GTCCCAGC 

TGAGGATGGGGGCAGTGATGCTGGCATGTGTGGCCTGTGTCAGAAGGCCCAGCTAGAGCG 

GATGGGAGTCAGTGGTCCCAGCGGTTCAGACCTTTGGGCT 

CCAGGCCAAGGGTCAGCTGGCGGGGGGCAGCCrCCTG^ 

TGAATGGGGCTTGTGGTGGCGAAGCCAGGACTTGGCCCCCAGCCCCTCTGGGATGGCAGG 
CCTCTCGTTTGGGACACCTACTCTAGATGAGCCGTGGCTGGGAGTGGAAAACGACCGAGA 
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AGAGCTGCAGACCTGCTTGATTAAGGAGCAGCTC 

GGATGTCCCCCACGCCGAACTCGTTCCGACAGAGTGCCAGGCTGTCACCGCTCCTGTGTC 
GTCCTGCGATCTGGGAGGCAGAGACCTGTGCGGTGGCTGCACGGGCAGCTCCTCAGCCTG 
CTATGCCTTGGCCACGGACCTCCCTGGGGGCCTGGAAGCAGTGGAGGCCCAGGAGGTTGA 
TGTGAATTCGTTTTCCTGGAACCTCAAGGAACTCTCT 

GTCATCAAATTGTTCCTGTGCTACGTCTGAACTCAGAGAGACACCCTCTTCCTTOT 

GGGCTCCGATCCAGATGTAGGCAGTCTCCAGGAACAGGGGTCGTGTGTCCTGGATGACAG 

GGAGCTGTTACTACTGACCGGCACCTGTGTTGACCTTGGCCAAGGCCGACGGTTCCGGGA 

GAGCTGTGTGGGACATGATCCAACAGAACCGCTTGAGGTTTGTTTGGTGTCCTCTGAG^ 

TTATGCAGCAAGCGACAGAGAAAGCCGAGGACACGTTCCTTCC^ 

TGAGGACACGTGCCCATCAGCAGAGGAGCCAAGGCTGAACGTCCAGGTCACCTCCACGCC 

CGTGATCGTGATGCGCGGGGCTGCTGGCCTGCAGCGGGAGATCCAGGAGGGTGCCTACTC 

CGGGAGCTGCTACCATCGAGATGGCTTACGGCTGAGTATACAGTTTGAGGTGAGGCGGGT 

GGAGCTCCAGGGCCCCACACCTCTGTTCTGCTGCTGGCTGGTGAAAGACCTCCTCCACAG 

CC^CGCGACTCAGCCGCCAGGACCCGCCTGTTCCTTGCCAGCCTGCCCGGCTCCACCCA 

CTCTACCGCTGCTGAGCTCACCGGACCCAGCCTGGTGGAAGTGCTCAGAGCCAGACCCTG 

GTTTGAGGAGCCCCCCAAGGCTGTGGAACTGGAGGGGTTGGCGGCCTGTGAGGGCGAGTA 

CTCCCAAAAGTACAGTACCATGAGCCCGCTGGGCAGTGGGGCCTTCGGCTTCGTGTGGAC 

TGCTGTGGACAAGGGAAAAAACAAGGAGGTGGTGGTGAAGTTTATTAAGAAGGAGAAGGT 

CTTGGAGGATTGTTGGATTGAGGATCCCAAACTTGGGAAAGTTACTTTAGAGATCGCAAT 

TCTATCCAGGGTGGAGCACGCCAATATCATCAAGGTATTGGATATATTTGAAAACCAAGG 

GTTCTTCCAGCTTGTGATGGAGAAGCACGGCTCCGGCCTAGACCTCTTCGCTTTCATCGA 

CCGCCACCCCAGGCTGGATGAGCCCCTGGCGAGCTACATCTTCCGACAAGTGAGAGCAGG 

CCAGAGCCGTCTAGTGTCAGCAGTGGGATACCTGCGCTTGAAGGACATCATCCACCGTGA 

CATCAAGGATGAGAACATCGTGATCGCTGAGGACTTCACAATCAAGCTGATAGACTTTG 

CTCGGCCGCCTACTTGGAAAGGGGAAAATTATTTTATACTTTTTGTGGGACCATCGAGTA 

CTGTGCACCGGAAGTTCTCATGGGGAATCCCTACAGAGGGCCGGAGCTGGAGATGTGGTC 

TCTGGGAGTCACTCTGTACACGCTGGTCTTTGAGGAGAACCCCTTCTGTGAGCTGGAGGA 

GACCGTGGAGGCTGCCATACACCCGCCATACCTGGTGTCCAAAGAACTCATGAGCCTTGT 

GTCTGGGCTGCTG(^GCCAGTCCCTGAGAGACGGAC(^CCTTGGAGAAGCTGGTGACAGA 

CCCGTGGGTAACACAGCCTGTGAATCTTGCTGACTATACATGGGAAGAGGTGTTTCGAGT 

AAACAAGCCAGAAAGTGGAGTTCTGTCCGCTGCGAGCCTGGAGATGGGGAACAGGAGCCT 

GAGTGATGTGGCCCAGGCTCAGGAGCTTTGTGGGGGCCCCGTTCCAGGCGAGGCTCCTAA 

TGGCCAAGGCTGTTTGCATCCCGGGGATCCCCGTCTGCTGAC 

TTCCTGCTTTTCTCCACTTGGTTTGGAAAAT^ 

SEQ ID NO: 37_AA544838_M 406786_M 

CCACGCGTCCGCATCCCTGCTTGGATGAGCCCCTGGCGAGTTTCATCTTTCGACAACTAG 
TGTCTGCTGTAGGATACCTGCACTCCCAAGGCATCATCCATAGAGACATCAAGGATGAGA 
ACATTGTGATTGCTGAGGACTTCACAATTAAGCTG^ 

TAGAGAGGGGCAAACTATTTTATACCTTTTGTGGAACAATCGAATACTGTGGACCTGAGG 
TTCTCATTGGAAATCCCTACAGAGGGCCAGAGCTGGAGATGTGGTCTCTGGGGGTCACCC 
TGTACACGCTCATCTTCGAGGAGAATCCCTTCTGTGAGGTGGAGGAGACCATGGAGGCAG 
TTATTCATCCCCCATTCCTGGTTTCCC^GAACTTATGAGTCTTCTGTCTGGACTGCTGC 
AGCCTTGCCCTGAGCAGCGGACCACTTTGGAGAAGCTGATCAGGGACCCCTGGGTGACAC 
AGCCTGTGAACCTTGCTAGCTATACTTGGGAAGAGGTGTGTAGGACCAACCAGCCAGAAA 
GTGGCCTGCTGTCAGCTGCAAGTCTGGAGATTGGGAGTAGGAGTCCAAGTGAAATGGCTC 
AGAGAGAGGGTCTCTGTGGGCCTCCTGCTCCCAGGGAGACTCGTGGTGACCAGCACTGCT 
TGCATCTTAAGGACCCCTCTTTGCCAGTCAGCTGAGCAAGCTCTCCTGCTCTTTGGTTTG 
GGCAGTTGTATGGATTTCAGGGCTTTCTACCTGGAGAAAGGAAGTTGTGAAGGATTGGGA 
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TGACTTCTGCTTCTAGATTC^ 

AGGTTTATGATATAGACTTGTAATTCATGTTTTTTTATAACCTTG 
TTC^GTTATACTGTACTATTAAAGGGCITTAAGTTGTAAG 
TGTTTAAGTTCTCTATTTTTGTTGTTTGTTTTTGCTTGTAAGTT 
ACCATGTAACTTTGGCTGGCCTGGAACTCAACT 

CAGATCTGCCTGCGCTTGCCTCCCAAGCATTAGGACTGATGGTGTGTGTC^ 
GTTCTTCCTGGTTTTGTGTGTAGGTTTCTTTC 

CAGATGTATGGAGTCTATAGAAGTGGCCAGACAAAAATGGC(^GAATATTTATTTATTTT 
CTTAAAAATTTTCCAAATTAAAGCTACTTAGTTAACAGTTAAACTGGCCAGGACTATATG 
AGATAAACTTGGTTTTCTATTTCTTTTTGT 

SEQ ID NO: 38_AA785735_H 

GGCACGAGGCGCGCCTGGCTGGGCCCTGCGGAGGANGGGAAGGAGCGAAGGAGCGAAGGA 
GC^AGCGGAGCGCAGTTCGCCCAAGCCAAGCCGCGCTGCCAACCCTCCCGCCCGCCCGCG 
CTCCTGTCCGCCGTGTCTAGCAGCGGGGCCCAGCATGGTCATGGCGGATGGCCCGAGGCA 
CTTGC7VGCGCGGGCCGGTCCGGGTGGGGTTCTACGACATCGAGGGCACGCTGGGCAAGGG 
CAACTTCGCTGTGGTGAAGCTGGGGCGGCACCGGATCACCAAGAC^ 

AATAATCGATAAGTCTCAGCTGGATGCAGTGAACCTTGAGAAAATCTACCGAGAAGTACA 
AATAATGAAAATGTTAGACCACCCTCACATAATCAAACTTTATC^ 

AAGTATGTTGTACCTTGTGACAGAATATGCCAAAAATGGAGAAATTTTTGACTATCTTGC 
TAATCATGGCCGGTTAAATGAGTCTGAAGCCAGGCGAAAATTCTGGCAAATCCTGTCTGC 
TGTTGATTATTGTCATGGTCGGAAGATTGTGCACCGTGACCTCAAAGCTGAAAATCTCCT 
GCTGGATAACAACATGAATATCAAAATAGCAGATTTCGGT^ 

TGGTGAACTGCTGGCAACATGGTGTGGCAGCCCCCCTTATGCAGCCCCAGAAGTCTTTGA 

AGGGCAGCAGTATGAAGGACCA(^GCTGGACATCTGGAGTATGGGAGTTGTTCTTTATGT 

CCTTGTCTGTGGAGCTCTGCCCTTTGATGGACCGACTCTTCCAATTTTGAGGCAGAGGGT 

TCTGGAAGGAAGATTCCGGATTCCGTATTTCATGTCAGAAGATTGCGAGCACCTTATCCG 

AAGGATGTTGGTCCTAGACCCATCCAAACGGCTAACCATAGCCCAAATCAAGGAGCA 

ATGGATGCTCATAGAAGTTCCTGTCCAGAGACCTGTTCTCTATCCACAAGAGCAAGAAAA 

TGAGCCATCCATCGGGGAGTTTAATGAGCAGGTTCTGCGACTGATGCACAGCCTTGGAAT 

AGATCAGCAGAAARCCATTGAGTCTTTGCAGAACAAGAGCTATAACCACTTTGCTGCCAT 

TTATTTCTTGTTGGTGGAGCGCCTGAAATCACATCGGAGCAGTTTCCC^ 

ACTTGATGGCCGCCAGCGTCGGCCTAGCACCATTGCTGAGCAAACAGTTGCCAA^ 

GACTGTGGGGCTCCCAGTGACCATGCATTCACCGAACATGAGGCTGCTGCGATCTGCCCT 

CCTCCCCCAGGCATCCAACGTGGAGGCCTTTTCATTTCCAGCATCTGGCTC 

AGCTGCATTCATGGAAGAAGAGTGTGTGGACACTCCAAAGGTCAATGGCTGTCTGCTTGA 

CCCTGTGCCTCCTGTCCTGGTGCGGAAGGGATGCCAGTCACTGCCCAGCAACATGATGGA 

GACCTCCATTGACGAAGGGCrGGAGACAGAAGGAGAGGCCGAGGAAGACCCCGCTCATGC 

CTTTGAGGCATTTCAGTCCACACGCAGCGGGCAGAGACGGCACACTCTGTCAGAAGTGAC 

CAATCAACTGGTCGTGATGCCTGGGGCAGGGAAAAT^ 

CCTTGACAGTGTGGACTCTGAGTATGATATGGGGTCTGTTCAGAGGGACCTGAACTTTCT 
GGAAGACAACCCTTCCCTTAAGGACATCATGTTA 

ATCTCCCTTCATAAGCCTGAGACCTACC^^CCC^GCCATGC^GGCTCTGAGCTCCCAGAA 
ACGAGAGGTCCACAACAGGTCTCCAGTGAGCTTCAGAGAGG^ 

CTCCCTCACCCAGGGAATTGTAGCATTTAGACAACATCTTCAGAATCTGGCTAGAACCAA 
AGGAATTCTAGAGTTGAACAAAGTGCAGTTGTTGTATGAACAAATAGGACCGGAGGCAGA 
CCCTAACCTGGCGCCGGCGGCTCCTCAGCTCCAGGACCTTGCTAGCAGCTGCCCTCAGGA 
AGAAGTTTCTCAGCAGCAGGAAAGCGTCTCCACTCTCCCTGCCAGCGTGCATCCCCAGCT 
GTCCCCACGGCAGAGCCTGGAGACCCAGTACCTGCAGCACAGACTCCAGAAGCCCAGCCT 
TCTGTCAAAGGCCCAGAACACCTGTCAGCTTTAT^ 



WO 00/73469 



PCT/US00/14842 



FIGURE 2CC 



GCAGCAGCTGCAGGAACATAGGCTCCAGCAGAAGCGACTCTTTCTTCAGAAGCAGTCTCA 

ACTGCAGGCCTATTTTAATCAGATGCAGATAGCAGAGAGCTCCTACCCACAGCCAAGTCA 

GCAGCTGCCCCTTCCCCGCCAGGAGACTCC^CCGCCTTCTCAGCAGGCCCCACCGTTCAG 

CCTGACCC^GCCCCTGAGCCCCGTCCTGGAGCCTTCCTCCGAGCAGATGC^ATACAGCCC 

TTTCCTCAGCCAGTACCAAGAGATGCAGCTTCAGCCCCTGCCCTCCACTTCCGGTCCCCG 

GGCTGCTCCTCCTCTGCCCACGCAGCTACAGCAGCAGCAGCCGCCACCGCCACCACCCCC 

TCCACCACCACGACAGCCAGGAGCTGCCCCAGCCCCCTTACAGTTCTCCTATCAG 

TGAGCTGCCAAGCGCTGCTTCCCCTGCGCCAGACTATCC 

GGATGGAGCCCAGCAGAGCGACCTAACGGGGCCAGACTGTCCCAGAAGCCCAGGACTGCA 

AGAGGCCCCCTCCAGCTACGACCCACTAGCCCTCTCTGAGCTACCTGGACTCTTTGATTG 

TGAAATGCTAGACGCTGTGGATCCACAACACAACGGGTATGTCCTGGTGAATTAGTCTCA 

GCTVC^GGAATTGAGGTGGGTCAGGTGAAGGAAGAGTGTATGTTCCTATTTTTATTC 

CTTTTAAATTTAAAGCTTATTTTCTTGCCCTCTCCCTAACGGGGAGAAATCGAGCCACCC 

AACTGGAATCAGAGGGTCTGGCTGGGGTGGATGTTGCTTCCTCCTGGTTCTGCCCCACCA 

CAAAGTTTTCTGTGGCAAGTGCTGGAACATAGTTGTAGGCTGAGGCAGGAGA 

AACCCGGGAGGCGGAGCTTGCAGTGAGCCAAGATCGTGCCACTGCACTCCAGCCTGGGCG 

ACTGAGCAAGACTCCACCTCAAAAAAAAAAAAAAAGGACAAGAGCAGTATCATCTGCCTC 

TGTTTCTAAACTGGAC7VAAGAGATTTTCTTA7^GTTTCTATCATCTCCCTTCTGACAGGT 

TCTACAGTGTGGTCTGAAGCACCTGTAATGTCAGAGCCCTTGTCTGGCCCTTGGTGGCAG 

GTGAACGAAAGCAGTGGAGCCTCTCACCTTCCAGTAGCCTCTCACATTCTTATTTTACCA 

TTTTTGTCCTAATTAAGGTAGCCTAGCTGATTCTAGAAGACAGCCATCCTACGTGCACCC 

CCACCTTGTGTCCACTVTCTTCTCCAGGCAG^ 

ACTGGGGCACAGATAGAGAACCAGGCGGCAGCAGTGCTCGCAGACCCACCCAGGGAGAGC 
TGTGATGGGTTCTGCCCAGATACTCTGCTCGCCCACCCACAAGGGAGCAATAGCTTATAT 
TTGTACATTAGTTTTACCAAGC^CTTTCTCTT^ 

AGCTGGGGAGATACTGTCCTTATTTTTCACAGCTGAAGAAACCAAAGCTTTGGGAAGTTT 

GTGACTTCTCTGAGATCACAGCTGGTGATAGAAGGAGCTGGGACACGCGCTTGGGTTGAC 

TGGCTTCTGGTTTTGGTTCTCTGGCTTCTAGTGCTGGAAGAAGCCCTCTCTTTCCCTTCT 

CTTTCCTCAGTAGCATCTGACTCTTTTCATAAGCAAACAGCTGTATAAACAAAG 

TTTTGGTCAAGCACAGGGTGAATGTGATATTGTTC 

GCCGCCTGGCTTTGGGGAAGAGGCCGCCTTCAGGTGACAGTGCAGCTGTCCAGGTGGCCG 

TGCACTGAACCAGGCTGAGGGAGACAAAAACCCCGCAGACCCGCCTGCCTTTCAGCGTCC 

AGTTAACTGCAGAAGTTTAGGCTCACCTCAAAGATGTCTAGTTTTTCCAAGTTACAATA 

AGCAGTTTCCTACAGAACACCCCCTTCCTCAATTGCCAAGGGGCCGCATCGCACGGCATC 

AGGCCACCACTGCAGGCCAGCAGATTCCACCCCAGGAACGGTCATGAACTCAGC 

CTCAACGAGGGGCGTAACATTTCCTTACAGTC^ 

CTTTTAGGATTAAAAAAGTAATAACAGACTTTGACTTAATACTCTGTCTTTTCAGAGGCA 
AAGTGGGTGGGTAGAGGGGAGCTTTAAAAATAGAAGTACAAAACAACATCCTGGAAACAT 
ATGACCCCAGATGGAATAATGTCACATTCCCCAGTGCAGATAATGGGCTGCTGCTGGCTC 
TGTGGTGTCTGTCTGCAGAAGATTTGCTCAGTCAAGGAAATTCAAGTGGTGAGACCTTTC 
CACCATGGGTGGTAAGAGAAACCTGCCTTCACCAAAATCTCTGAAGGGGAAAGAAGTGGA 
GAGAAAGGTTTGCTTCACTTCGGGGACTGCAGTTTGAGAAATAAAAGGGATACAGAGATA 
TCTGCACnTTGTAGAAAGGGCAAGATTATTTGCTTATATCTGAAGGGAGGTGGGTGGTTT 
TGCTGGATGTTTGGTCTGAAAGAGTTACTTTTGATAAAGTTAATCTAATTGTAGTTATAT 



TTATGAGTGCAAATCATAATAGCTCCAATGTGAAAAA/^AAAATCAAAAGTATAACTTGTC 
ACTTAATGTTAGAAAATTGCCTAAAATGCAGTGTAATAAATAATCTCTGTACCAAATAGT 
AATTTAAATGGGGTAATTTTCTGCAAGGAAAATGTACTGTTTTTATGTTTCCAACCCTCT 
TGA 




ICTTTGGTA 




WO00y73469 



PCT/US00/14842 



FIGURE 2DD 

SEQ ID NO: 39_AA207220_H 

GCTGTGGCTCCCCGTCCTGGTGCGGGACCTGTGCCCC 

CTATTGATTCCCCTGCCGCCCTTGCTCCACCTC^ 

GCGCGGCGCTCCGGCCCCACTCCCTCGGCCGCAGAGCTAGCCCGGCCGCTGGCGGAAGGG 

CTGATCAAGTCGCCCAAGCCCCTAATGAAGAAGCAGGCGGTGAAGCGGCACCACCACAAG 

CACAACCTGCGGCACCGCTACGAGTTCCTGGAGACCCTGGGCAAAGGCACCTACGGGAAG 

GTGAAGAAGGCGCGGGAGAGCTCGGGGCGCCTGGTGGCCATCAAGTCAATCCGGAAGGAC 

AAAATCAAAGATGAGCAAGATCTGATGCACATACGGAGGGAGATTGAGATCATGTCATC^ 

CTCAACCACCCTCACATCATTGCGATCCAT 

ATCGTCATGGAGTATGCCAGCCGGGGCGACCTTTAT^ 

CTCAGTGAGCGCGAAGCTAGGCATTTCTTCCGGCAGATCGTCTCTGCCGTGCACTATTGC 
CATCAGAACAGAGTTGTCCACCGAGATCTCAAGCTGGAGAACATCCTCTTGGATGCCAAT 
GGGAATATCAAGATTGCTGACTTCGGCCTCTCCAACCTCTACCATCT^AGGCAAGTTCCTG 
CAGACATTCTGTGGGAGCCCCCTCTATGCCTCGCCAGAGATTGTCAATGGGAAGCCCTAC 
ACAGGCCCAGAGGTGGACAGCTGGTCCCTGGGTGTTCTCCTCTACATCCTGGTGCATGGC 
ACCATGCCCTTTGATGGGCATGACCATAAGATCCT 

TACCGGGAGCCACCTAAACCCTCTGATTGCCTGNNTGGCCTGATCCGGTGGCTGTTGATG 
GTGAACCCCACCCGCCGGGCCACCCTGGAGGATGTGGCCAGTCACTGGTGGGTCAACTGG 
GGCTACGCCACCCGAGTGGGAGAG(^GGAGGCTCCGCATGAGGGTGGGCACCCTGGCAGT 
GACTCTGCCCGCGCCTCCATGGCTGACTGGCTCCGGCGTTCCTCCCGCCCCCTCCTGGAG 
AATGGGGCCAAGGTGTGCAGCTTCTTG^ 

CCTGGCCTGGAGCGCCAGCATTCGCTCAAGAAGTCCCGCAAGGAGAATGACATGGCCCA 
TCTCTCCACAGTGACACGGCTGATGACACTGC^ 

CTGCCAAAGGGCATTCTCAAGAAGAAGGTGTCAGCCTCTGCAGAAGGGGTACAGGAGGAC 
CCTCCGGAGCTCAGCCCAATCCCTGCGAGCCCAGGGCAGGCTGCCCCCCTGCTCCCCAAG 
AAGGGCATTCTCAAGAAGCCCCGACAGCGCGAGTCTGGCTACTACTCCTCTCCCGAGCCC 
AGTGAATCTGGGGAGCTCTTGGACGCAGGCGACGTGTTTGTGAGTGGGGATCCCAAGGAG 
CAGAAGCCTCCGCAAGCTTCAGGGCTGCTCCTCC^ 

GGCAAGTTCTCCCAGACAGCCTTGGAGCTCGCGGCCCCCACCACCTTCGGCTCCCTGGAT 
GAACTCGCCCCACCTCGCCCCCTGGCCCGGGCCAGCCGACCCTCAGGGGCTGTGAGCGAG 
GACAGCATCCTGTCCTCTGAGTCCTTTGACCAGCTGGACTTGCCTGAACGGCTCCCAGAG 
CCCCCACTGCGGGGCTGTGTGTCTGTGGACAACCTCACGGGGCTTGAGGAGCCCCCCTCA 
GAGGGCCCTGGAAGCTGCCTGAGGCGCTGGCGGCAGGATCCTTTGGGGGACAGCTGCTTT 
TCCCTGACAGACTGCCAGGAGGTGACAGCGACCTACCGACAGGCACTGAGGGTCTGCTCA 
AAGCTCACCTGAGTGGAGTAGGCATTGCCCCAGCCCGG 

TTGCACCCCGAGGGGAGATGCCTTCTCCCCCACCTCCCAGGACCTGCATCCCAGCTCA^ 

AGGCTGAGAGGGTTTGCAGTGGAGCCCTGAGCAGGGCTGGATATGGGAAGTAGGCAAATG 

AAATGCGCCAAGGGTTCAGTGTCTGTCTTCAGCCCTGCTGAACGAAGAGGATAOTA 

GAGGGGAACGGGAATGCCCGCGACAGAGTCCACATTGCCTGTTTCTTGTGTACATGGAGG 

GGCCACAGAGA 

SEQ ID NO: 40_AA426580_H, MAK__V_H 

ATGCCGGCGGCGGCGGGGGACGGGCTCCTGGGGGAGCCGGCGGCGCCTGGGGGCGGCGGC 
GGCGCGGAGGACGCGGCCAGGCCCGCGGCGGCCTGCGAGGGAAGTTTCCTGCCTGCCTGG 
GTGAGCGGCGTGCCCCGCGAGCGGCTCCGCGACTTCCAGCACCACAAGCGCGTGGGCAAC 
TACCTCATCGGCAGCAGGAAGCTGGGCGAGGG 

CACGTGCTGACCGGGGAGAAGGTGGCCATAAAAGTCATTGATAAGAAGAGAGCCAAAAAG 
GACACCTATGTCACCAAAAACCTGCGGCGAGAGGGTCAGATCCAGCAGATGATCCGCCAC 
CCCAATATCACTCAGCTCCTTGATATTTTAGAAACGGAAAACAGCTACTACCTGGTCATG 
GAGCTGTGCCCTGGGGGCAACCTGATGCACAAGATCTATGAGAAGAAGCGGCTGGAGGAG 
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tccgaagcccgcagatacatccgacagctcatctctgccgtagagcacctgcaccgggcc 

ggggtggtccacagagacttgaagatag&g 

aagctgattgactttggtttgagcaact 

ag(^cacagtgtggcagccctgcctacgctgcacctgaactgctcgccaggaagaaatac 

ggccccaaaatcgatgtctggtccataggtgtgaacatgtatgccatgttgaccgg 

ctgcctttcacggtggagcctttcagcctgagggctttgtaccagaaga 

gaaatgaaccccctccccactcagctctccacaggtgccatcagtttcctgcgctctctc 

ctggaaccggatcctgtgaagaggccaaatattc^^ 

aatgagaattacacgggcaaagtgccctgtaatgtc^ 

gaagatctgagcccgagcgtcgtgctgcacatgaccgagaagctgggttacaagaacagc 

gacgtgatcaacactgtgctctccaaccgcgcctgccacatcctggccatctacttcctc 

ttaaacaagaaactggagcgctatttgtcagggaaatctgacatccaggacagcctctgc 

tacaagacccggctctaccagatagaaaagtacagggcccccaaggagtcctatgaggcc 

tctctggacacctggacacgagatcttgaattccatgccgtgcaggataaaaagcccaaa 

gaacaagaaaaaagaggggattttcttcatcgaccattct 

ctgccctcgcacaaacagccctcaggctcgcttatgacacagattcagaacaccaaagcc 

ctcctgaaggaccggaaggcctccaagtccagcttccccgacaaagattcctttggctgc 

cgcaatattttccgcaaaacctcagattccaattgtgtggcttcttcttccatggagttc 

atccccgtgccaccgcccaggaccccgaggattgtgaagaaaccggagccccatcagcca 

gggcccggaagcactggcatcccccac^^ggaagaccccctgatgctggacatggtgcgc 

tccttcgagtctgtggatcgcgacgaccacgtagaagtgctgtctccctctcatcactac 

aggattctgaactccccggtcagcttggctcgcagaaattccagcgagaggacgctgtcc 

ccgggtctgccatccggaagcatgtcgcctctccatactcctttgcatccaactctggtc 

tcttttgctcacgaagataagaacagccccccaaaagaggagggcctgtgttgcccacct 

ccggttcc<^gcaatggccccatgcagcctctggg^^ 

ggccggttccctatgatgggcatcggacagatgttaaggaagcgccatcagagtctgcag 
ccatctgcagataggcccctggaggccagcctgcccccactgcagcccctagcccctgtg 
aaccttgcctttgacatggccgatggggtcaagacccagtgctaa 

seq id no: 41_z36720_h 

atggacacaaagctgaacatgctgaacgagaaggtggaccagctcctgcacttccaagaa 
gatg tcacagagaagttg cagagcatgtgccg agacatggg c cac ctggagcggggcctg 
cacaggctggaggcctcccgggcaccgggcccgggcggggctgatggggttccccacatt 
gacacccaggctgggtggcccgaggtcctggagctggtgagggccatgcagcaggatgcg 
gcccagcacggtgccaggctggaggccctcttcaggatggtggctgcggtggacagggcc 
atcgctttggtgggggccacgttccagaaatcaaaggtggcggatttcctcatgcagggg 
cgtgtgccctggaggagaggcagcccaggtgacagccctgaggagtgggtaaaagaggag 
gaggtctgtttcatgcctccagttcccccagctc^ 

aaggataagggggagctgtctgccgagcaggggatctgggcgacattgatgacgctggtg 
atcatggtgacagcggcaaataaagagcgagtggaagaagagggaggaaaaccaaagcat 
gtgctgagcaccagtggggtgcagtctgatgccagggagcctggggaagagagccagaag 
gcggacgtgctggaggggacagcggagaggctgccccccatcagagcgtcagggctggga 
gctgaccccgcccaggc7vgtggtctcaccgggccagggagatggtgttcctggcccagcc 
caggcattccctggccacctgcccctgcc 

ccovgcgagaacctcaggactggcctggaattggctccagcacccggcagggtcaatgtg 
gtctccccgagcctggaggttgcaccaggtgcagga 

gaccctgagcccttagaggaaggcacgaggctgactccagggcctggccctcagtgccca 
gggcctccagggctgccagcccaggccagg^ 

agggcagccctgctgaagggcgctgtggccccgggcttctctcggagggacctggtgttt 
cctagcatcttctgcgcctgcctagggatctccatccacatacaagagatggatactcct 
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GGGGAGATGCTGATGACAGGCAGGGGCAGCCTTGGACCCAC 
GCAGCTGCCCAGCCAGGCAAGC7VGGGCCCACCTGGGACCGGGCG 

GGGACTGAGCCCGGAGAACAGACCCCTGAAGGAGCCAGAGAGCTCTCCCCGCTGCAGGAG 
AGCAGCAGCCCCGGGGGAGTGAAGGCAGAGGAGGAGCAAAGGGCTGGK3GCCGAGCCTGGC 
ACGAGACCAAGCTTGGCCAGGAGTGACGAC7VATGACCACGAGGTTGGGGCCCTGGGCCTG 
CAGGAGGGGAAAAGCCCAGGGGCGGGAAACCCTGAGCCTG 

GCTCCGGTGAGAGCTGAAGCAGTAAGGAGGATGCCCCCAGGCGCCGAGGCTGGCAGCGTG 
GTTCTGGATGACAGTCGGGCCCCACCAGCTCCTTTTGAACACCGGGTAGTGAGCGTCAAG 
GAGACCTCCATCTCTGCGGGTTACGAGGTGTGCCAGCACGAAGTCTTGGGAGGGGGTCGG 
TTTGGCGAGGTGCACAGGTGCACAGAGAAGTCCACAGGCCTCCCACTGGCTGCCAAGATC 
ATCAAAGTGAAGAGCGCCAAGGACCGGGAGGACGTGAAGAACGAGATCAACATCATGAAC 
CAGCTCAGCCACGTGAACCTGATCCAGCTCTATGACGCCTTCGAGAGCAAGCACAGCTGC 
ACCCTTGTCATGGAGTACGTGGACGGGGGTGAGCTCTTCGACCGGATCACAGATGAGAAG 
TACCACCTGACTGAGCTGGATGTGGTCCTGTTCACCAGGCAGATCTGTGAGGGTGTGCAT 
TACCTGCACCAGCACTACATCCTGCACCTGGACCTCAAGCCGGAGAACATATTGTGCGTC 
AATCAGACAGGACATCAAATTAAGATCATTGACTT 

CGAGAGAAGCTGAAGGTGAACTTCGGCACTCCTGAGTTCCTGGCCCCAGAAGTCGTCAAT 

TATGAGTTTGTCTC^TTCCCCACAGACATGTGGAGTGTGGGAGTCATCACCTACATGCTA 

CTCAGTGGCTTGTCCCCATTTCTAGGGGAAACAGATGCAGAGACCATGAATTTCA 

AACTGTAGCTGGGATTTTGATGCTGACACCTTTGAAGGGCTCTCGGAGGAGGCCAAGGAC 

TTTGTTTCCCGGTTGCTGGTCAAAGAGAAGAGCTGCAGAATGAGTGCCACACAGTGCCTG 

AAACACGAGTGGCTGAATAATTTGCCTGCCAAAGCTTCAAGATCCAT^T^CTCGTCTCAAA 

TCCCAACTACTGCTGCAGAAATACATAGCTCAAAGAAAATGGAAGAAACATTTCTATGTG 

GTGACTGCTGCCAACAGGTTAAGGAAATTTCCAACTTCTCCCTAA 

SEQ ID NO: 42_SGK088_H 

GGGGAGATGGCGCTGTTTGAGTGCCTGGTGGCGGGGCCCACTGACGTGGAGGTGGATTGG 
CTGTGCCGTGGCCGCCTGCTGCAGCCTGCACTGCTCAAATGCAAGATGCATTTCGATGGC 
CGCAAATGCAAGCTGCTACTTACATCTGTACATGAGGACGACAGTGGCGTCTACACCTGC 
AAGCTCAGCACGGCCAAAGATGAGCTGACCTGCAGTGCCCGGCTGACCGTGCGGCCCTCG 
TTGGCACCCCTGTTCACACGGCTGCTGGAAGATGTGGAGGTGTTGGAGGGCCGAGCTGCC 
CGTTTCGACTGCAAGATCAGTGGCACCCCGCCCCCTC^ 

TGCCCCATGGAGGAGAGTGAGAACTTGCGGCTGCGGCAGGACGGGGGTCTGCACTCACTG 

CACATTGCCCATGTGGGCAGCGAGGACGAGGGGCT^ 

CATGGCCAGGCCCACTGCTCAGCCCAGCTGTATC 

GGCCCCAGCTCGAAGCTGGAGAAGATGCC^TCCTVTTCCCGAGGAGCCAGAGCAGGGTGAG 
CTGGAGCGGCTGTCCATTCCCGACTTCCTGCGGCCACTGCAGGACCTGGAGGTGGGACTG 
GCCAAGGAGGCCATGCTAGAGTGCCAGGTGACCGGCCTGCCCTACCCCACCATCAGCTGG 
TTCCACAATGGCCACCGCATCCAGAGCAGCGACGACCGGCGCATGACACAGTACAGGGAT 
GTCCATCGCTTGGTGTTCCCTGCCGTGGGGCCTCAGCACGCCGGTGTCTACAAGAGCGTC 
ATTGCCAACAAGCTGGGCAAAGCTGCCTGCTATGCCCACCTGTATGTCACAGATGTGGTC 
CCAGGCCCTCCAGATGGCGCCCCGCAGGTGGTGGCTGTGACGGGGAGGATGGTCACACTC 
ACATGGAACCCCCCCAGGAGTCTGGACATGGCCATCGACCCGGACTCCCTGACGTACACA 
GTGCAGCACCAGGTGCTGGGCTCGGACCAGTGGACGGCACTGGTCACAGGCCTGCGGGAG 
CCAGGGTGGGCAGCCACAGGGCTGCGTAAGGGGGTCCAGCACATCTTCCGGGTCCTCAGC 
ACCACTGTC^GAGCAGCAGCAAGCCCTCACCCCCTTCTGAGCCTGTGCAGCTGCTGGAG 
CACGGCCCAACCCTGGAGGAGGCCCCTGCCATGCTGGACAAACCAGACATCGTGTATGTG 
GTGGAGGGACAGCCTGCCAGCGTCACCGTCACATTCAACCATGTGGAGGCCCAGGTCGTC 
TGGAGGAGCTGCCGAGGGGCCCTCCTAGAGGCACGGGCCGGTGTGTACGAGCTGAGCCAG 
CCAGATGATGACCAGTACTGTCTTCGGATCTGCCGGGTGAGCCGCCGGGACATGGGGGCC 
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CTCACCTGCACCGCCCGAAACCGTCACGGCACACAGACCT^ 
GCAGAGGCCCCTCGGTTTGAGTC 

GCTCGCTTTGCGGTGGTGGTCGAGGGAAAACCACTGCCGGACATCATGTGGTACAAGGAC 
GAGGTGCTGCTGACCGAGAGCAGCCATGTGAGCTTCGTGTACGAGGAGAATGAGTGCTCC 
CTGGTGGTGCTCAGCACGGGGGCCCAGGATGGAGGCGTCTACACCTGCACCGCCCAGAAC 
CTGGCGGGTGAGGTCTCCTGCAAAGC^GAGTTGGCTGTGCATT 

GAGGTCGAGGGGGTCGGGGAGGATGAGGACCATCGAGGAAGGAGACTC^GCGACTTTTAT 
GACATCCACCAGGAGATCGGCAGGGGTGCTTTCTCCTACTTGCGGCGCATAGTGGAGCGT 
AGCTCCGGCCTGGAGTTTGCGGCCAAGTTCATCCCCAGCCAGGCCAAGCCAAAGGCATCA 
GCGCGTCGGGAGGCCCGGCTGCTGGCCAGGCTCCAGCACGACTGTGTCCTCTACTTCCAT 
GAGGCCTTCGAGAGGCGCCGGGGACTGGTCATTGTCACCGAGCTCTGCACAGAGGAGCTG 
CTGGAGCGAATCGCCAGGAAACCCACCGTGTGTGAGTCTGAGATCCGGGCCTATATGCGG 
CAGGTGCTAGAGGGAATACACTACCTGCACCAGAGCCACGTGCTGCACCTCGATGTCAAG 
CCTGAGAACCTGCTGGTGTGGGATGGTGCTGCGGGCGAGCAGCAGGTGCGGATCTGTGAC 
TTTGGGAATGCCCAGGAGCTGACTCCAGGAGAGCCCCAGTACTGCCAGTATGGCACACCT 
GAGTTTGTAGCACCCGAGATTGTCAATCAGAGCCCCGTGTCTGGAGTCACTGACATCTGG 
CCTGTGGGTGTTGTTGCCTTCCTCTGTCTGACAGGAATCTCCCCGTTTGTTGGGGAAAAT 
GACCGGAO\ACATTGATGAACATCCGAAACTACAACGTGGCCTTCGAGGAGACCACATTC 
CTGAGCCTGAGCAGGGAGGCCCGGGGCTTCCTCATCAAAGTGTTGGTGCAGGACCGGCTG 
AGACCTACCGCAGAAGAGACCCTAGAACATCCTTGGTTCAAAACTCAGGCAAAGGGCGCA 
GAGGTGAGCACGGATC^CCTGAAGCTATTCCTCTCCCGGCGGAGGTGGCAGCGCTCCCAG 
ATCAGCTACAAATGCCACCTGGTGCTGCGCCCCATCCCCGAGCTGCTGCGGGCCCCCCCA 
GAGCGGGTGTGGGTGACCATGCCCAGAAGGCCACCCCCCAGTGGGGGGCTCTCATCCTCC 
TCGGATTCTGAAGAGGAAGAGCTGGAAGAGCTGCCCTCAGTGCCCCGCCCACTGCAGCCC 
GAGTTCTCTGGCTCCCGGGTGTCCCTCACAGACATTCCCACTGAGGATGAGGCCCTGGGG 
ACCCCAGAGACTGGGGCTGCCACCCCCATGGACTGGCAGGAGCAGGGAAGGGCTCCCTCT 
CAGGACCAGGAGGCTCCCAGCCCAGAGGCCCTCCCCTCCCCAGGCCAGGAGCCCGCAGCT 
GGGGCTAGCCCCAGGCGGGGAGAGCTCCGCAGGGGCAGCTCGGCTGAGAGCGCCCTGCCC 
CGGGCCGGGCCGCGGGAGCTGGGCCGGGGCCTGCACAAGGCGGCGTCTGTGGAGCTGCCG 
CAGCGCCGGAGCCCCGGCCCGGGAGCCACCCGCCTGGCCCGGGGAGGCCTGGGTGAGGGC 
GAGTATGCCCAGAGGCTGCAGGCCCTGCGCCAGCGGCTGCTGCGGGGAGGCCCCGAGGAT 
GGCAAGGTCAGCGGCCTCAGGGGTCCCCTGCTGGAGAGCCTGGGGGGCCGTGCTCGGGAC 
CCCCGGATGGCACGAGCTGCCTCCAGCGAGGCAGCGCCCCACCACCAGCCCCCACTCGAG 
AACCGGGGCCTGCAAAAGAGCAGCAGCTTCTCCCAGGGTGAGGCGGAGCCCCGGGGCCGG 
CACCGCCGAGCGGGGGCGCCCCTCGAGATCCCCGTGGCCAGGCTTGGGGCCCGTAGGCTA 
CAGGAGTCTCCTTCCCTGTCTGCCCTCAGCGAGGCCCAGCCATCCAGCCCTGCACGGCCC 
AGCGCCCCCAAACCCAGTACCCCTAAGTCTGCAGAACCTTCTGCCACCACACCTAGTGAT 
GCTCCGCAGCCCCCCGCACCCCAGCCTGCCCAAGACAAGGCTCCAGAGCCCAGGCCAGAA 
CCAGTCCGAGCCTCCAAGCCTGCACCACCCCCCCAGGCCCTGCAAACCCTAGCGCTGCCC 
CTCACACCCTATGCTCAGATCATTCAGTCCCTCCAGCTGTCAGGCCACGCCCAGGGCCCC 
TCGCAGGGCCCTGCCGCGCCGCCTTCAGAGCCCAAGCCCCACGCTGCTGTCTTTGCCAGG 
GTGGCCTCCCCACCTCCGGGAGCCCCCGAGAAGCGCGTGCCCTCAGCCGGGGGTCCCCCG 
GTGCTAGCCGAGAAAGCCCGAGTTCCCACGGTGCCCCCCAGGCCAGGCAGCAGTCTCAGT 
AGCAGCATCGAAAACTTGGAGTCGGAGGCCGTGTTCGAGGCCAAGTTCAAGCGCAGCCGC 
GAGTCGCCCCTGTCGCTGGGGCTGCGGCTGCTGAGCCGTTCGCGCTCGGAGGAGCGCGGC 
CCCTTCCGTGGGGCCGAGGAGGAGGATGGCATATACCGGCCCAGCCCGGCGGGGACCCCG 
CTGGAGCTGGTGCGACGGCCTGAGCGCTCACGCTCGGTGCAGGACCTCAGGGCTGTCGGA 
GAGCCTGGCCTCGTCCGCCGCCTCTCGCTGTCACTGTCCCAGCGGCTGCGGCGGACCCCT 
CCCGCGCAGCGCCACCCGGCCTGGGAGGCCCGCGGCGGGGACGGAGAGAGCTCGGAGGGC 
GGGAGCTCGGCGCGGGGCTCCCCGGTGCTGGCGATGCGCAGGCGGCTGAGCTTCACCCTG 
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GAGCGGCTGTCCAGCCGATTGCAGCGCAGTGGCAGCAGCGAGGACTCGGGGGGCGCGTCG 
GGCCGCAGCACGCCGCTGTTCGGACGGCTTCGCAGGGCCACGTCCGAGGGCGAGAGTCTG 
CGGCGCCTTGGCCTTCCGCACAACCAGTTGGCCGCCCAGGCCGGCGCCACCACGCCTTCC 
GCCGAGTCCCTGGGCTCCGAGGCCAGCGCCACGTCGGGCTCCTCAGCCCCAGGGGA/^AGC 
CGAAGCCGGCTCCGCTGGGGCTTCTCTCGGCCGCGGAAGGAC^GGGGTTATCGCCACCA 
AACCTCTCTGCCAGCGTCCAGGAGGAGTTGGGTCACCAGTACGTGCGCAGTGAGTCAGAC 
TTCCCCCCAGTCTTCCACATCAAACT 

ACCCTGCTCTGCCTGCC^GCGGCCTGCCCTGCACCGCACATCTCCTGGATGAAAGACAA^ 
AAGTCCTTGAGGTCAGAGCCCTCAGTGATCATCGTGTCCTGCAAAGATGGGCGGCAGCTG 
CTCT^GCATCCCCCGGGCGGGC^GCGGC^CGCCGGTCTCTATGAGTGCTCGGCC^CCAAC 
GTACTCGGCAGCATCACCAGCTCCTGTACCGTGK5CT 

GCTCCTCCAGAGGTAACCCAGACCTACCAGGACACGGCGCTGGTGCTGTGGAAGCCGGGA 

GACAGCCGGGCACCTTGCACGTATACGCTGGAGCGGCGAGTGGATGGGGAGTCTGTGTGG 

(^CCCTGTGAGCTCAGGCATCCCCGACTGTTACTAC^ACGTGACCCACCTGCCAGTTGGC 

GTGACTGTGAGGTTCCGTGTGGCCTGTGCCAACCGTGCTGGGCAGGGGCCCTTCAGCAAC 

TCTTCTGAG/^GGTCTTTGTC^GGGGTACTCAAGATTCTTCAGCTGTGCCATCTGCTGCC 

CACCAAGAGGCCCCTGTCACCTCAAGGCCAGCCAGGGCCCGGCCTCCTGACTCTCCTACC 

T(^CTGGCCCCACCCCTAGCTCCTGCTGCCCCCACACCCCCGTCAGTCACTGTCAGCCCC 

TCATCTCCCCCC^CACOTCCTAGCCAGGCCTTGTCCTCGCTCAAGGCTGTGGGTCCACCA 

CCCCAAACCCCTCCACGAAGACACAGGGGCCTGCAGGCTGCCCGGCCAGCGGAGCCCACC 

CTACCCAGTACCCACGTCACCCCAAGTGAGCCCAAGCCTTTCGTCCTTGACACTGGGACC 

CCGATCCCAGCCTCCACTCCTCAAGGGGTTAAACCAGTGTCTTCCTCTACTCCTGTGTAT 

GTGGTGACTTCCTTTGTGTCTGCACCACCAGCCCCTGAGCCCCCAGCCCCTGAGCCCCCT 

CCTGAGCCTACCAAGGTGACTGTGCAGAGCCTCAGCCCGGCCAAGGAGGTGGTCAGCTCC 

CCTGGGAGCAGTCCCCGAAGCTCTCCCAGGCCTGAGGGTACCACTCTTCGACAGGGTCCC 

CCTCAGAAACCCTACACCTTCCTGGAGGAGAAAGCCAGGGGCCGCTTTGGTGTTGTGCGA 

GCGTGCCGGGAGAATGCCACGGGGCGAACGTTCGTGGCCAAGATCGTGCCCTATGCTGCC 

GAGGGCAAGCCGCGGGTCCTGCAGGAGTACGAGGTGCTGCGGACCCTGCACCACGAGCGG 

ATCATGTCCCTGCACGAGGCCTACATCACCCCTCGGTACCTCGTGCTCATTGCTGAGAGC 

TGTGGC^CCGGGAACTCCTCTGTGGGCTC^GTGACAGGTTCCGGTATTCTGAGGATGAC 

GTGGCCACTTACATGGTGCAGCTGCTACAAGGCCTGGACTACCTCCACGGC 

CTCCACCTAGACATC^GCCAGACAACCTGCTGCTGGCCCCTGACAATGCCCTC^AGATT 

GTGGACTTTGGCAGTGCCCAGCCCTACAACCCCCAGGCCCTTAGGCCCCTTGGCCACCGC 

ACGGGCACGCTGGAGTTCATGGCTCCGGAGATGGTGAAGGGAGAACCCATCGGCTCTGCC 

ACGGACATCTGGGGAGCGGGTGTGCTCACTTACATTATGCTCAGTGGACGCTCCCCGTTC 

TATGAGCCAGACCCCCAGGAAACGGAGGCTCGGATTGTGGGGGGCCGCTTTGATGCCTTC 

CAGCTGTACCCCAATAC^TCCCAGAGCGCCACCCTCT^ 

CATCCCTGGAGCCGGCCCTCCCTGCAGGACTGCCTGGCCCACCCATGGTTGCAGGACGCC 
TACCTGATG^GCTGCGCCGCCAGACGCTCACCTTCACCACCAACCGGCTC^GGAGTTC 
CTGGGCGAGCAGCGGCGGCGCCGGGCTGAGGCTGCCACCCGCCACAAGGTGCTGCTGCGC 
TCCTACCCTGGCGGCCCCTAGAGGC^CGGACCACAGCCAGGCCrCGGGCTTC^CTGGGG 
TTCCCACCAATGCCACGGGACATTCCAGGGCCCAC 

CGGTTACCACCAGCAGCAACATCTGGCTGGGCTCTTACCTCATAGACCTTCAAGGACAGA 
GACCCCAGGGCCTGGACCTGATGCCACCCCAGGCCAAAGCCAGAGTGGGA 
TCAGGCTCAGCAGGGTGGGAACAGGCAGAGGGACAAGAGGG 
AAAAGGAATCGAGGGACAGGAAGGGGGAGGCTCTAGGAA^ 

G CATCTCAGGGAG AACCAAGGAAGGTGGG CATGGCTGGAGAGGAGGAAAAGGAAGGAG CC 
CCAGGTGTCAGGGCAGTAGGCTGGGAGTCAGTGTGGCAAAGCGGGGGCAGGACACAGATA 
CAGTGGCAGGGGCCCAGGGCTGGGACATGAGAGAAGGCAGCGAGGCGGCA 
AGAGGACTCAGGTGGAGGTGGGGTGGGTCAGCTGTCAGCATCCCTCAGAGGAGAAATGTG 



6^1 11*) 



WO 00/73469 



PCT/US00/14842 



FIGURE 2H 



GAGAGCTGGAGGCCAGCAGTCACTCACACTCGCTCTGTCCTCCTGTCCAGTGGATACAGC 

CCTGGGCGCTCTGCTGGCCCAAGGATGTCCCCACTGCCCCTCCATGGCCTTTGGCCTTCT 

TCCGATTCATATTTATTTATTTATTGACrrriATGAAGTTTCCCCTTCCATC 

ACTGCCCATGTTGTCCTGACCATCCCTCCCAGCCATCCAGCTGTCTGTCTGTCTGCCACA 

AGGAAATAAAAATGGCAAGCAGCAAAAAAA 

SEQ ID NO: 43_AA542015_M SGK088_M 

GCCACGGACATCTGGGGAGCGGGTGTGCTCACCTACATCATGCTTAGTGGGTACTCCCCA 
TTCTATGAGCCAGACCCCCAGGAAACAGAGGCTCGGATTGTTGGGGGTCGCTTTGATGCC 
TTCCAGTTGTATCCTAACACATCCCAGAGTGCCACCCTCTTCTTGAGAAAGGTCCTCTCA 
GTACATCCCTGGAGCCGGCCCTCTCTGCAGGACTGCTTGGCCCACCCATGGCTGCAAGAT 
GCCTACCTGATGAAGCTGCGCCGCCAGACACTCACCTTCACCACCAACCGGCTCAAGGAA 
TTCCTGGGCGAGCAGCGGCGACGTCGGGCTGAGGCTGCTACCCGTCACAAGGTGCTGCTC 
CGCTCCTACCCTGGCAGCCCCTAGGTGGCACAGACCGCAGCCCGGCCACGGGCTTCAACT 
TGGGTTCTCACTCGCGCTGCC7y\GGGACATTCCAGAGCCCATGCTGAGCTGGACAGGCAG 
GGGCTTCAGATACCAGC^GCAGCAGCAGC^GCAGCAGCAGCAACATCTGGCTGGGCTATT 
ACCT(^TGGACCTAAGAGGACAAGGCCCTGGGGCTTCAGCCGAATGTCACCCCGGCCATA 
ACCAGAGCAGGAGACCCACTGGCCAGGCTGGGCAAGGGTGAGAGCAGAAAGAGGCAAAGA 
GGGAGTTGGGAAGTGAAGAATGAGACGGAGGATAGAGAGGGAGGAGTTTGAGGAAGGTTC 
TAGGCTGGAGTGGAATGCTATATCTCAGGGAGAAGCCAGAAGGGGACATGGCTGAAGAGG 
AAGAAGGACCCTGTGATGTGGGAATGTGGTGGAGAGGAGGACTGGACATAGAGAGTGTGC 
CAGGAGCCAGAGCAGAGACATAAGGGAGGGCAGAAGGGTAGAAGGCAACAGGAGTGGGCT 
CAGGGGTGGCAGGGCAGGCCAGCAGCTGCATCTTCAGAAAGAGAGAGGAGAAAGGCAAAG 
AGACGAAAGGCCGCTCCAGCTGGTCTCCTGTCCCAGCCGATGCAGTTCTGGGCGTTCTCC 
ACTGGCCCAGGGATGTCCTCZACTGCTCCTCCATGGCCTTTGCCCTCCTTCCCATTTGTAT 
TTATTTATTTATTGCCTTTTGTGGAGTTTCCTTTCTATCCAGTCCCTAGTGCCTATGTTG 
TCCCGACCATCCCCCTTCAGTCACCCAGCTGTCTGTGCAGCTGTCTGTCTGTCTGTCACA 
AGGAAAATAAAACAAAACAAAACAAAACAAAACAAACAAAAAAAAAACAG C 

SEQ ID NO: 44_R19772_H 

ATGAAGGGCGGCGACAGGGCTTACACCCGAGGTCCCTCTTTGGGGTGGCTCTTTGCTAAG 

TGCTGCTGTTGCTTCCCGTGTAGAGATGCATACTCTCATTCCTCAAGCGAGAATGGAGGC 

AAGTCCGAGTCCGTAGCCAACCTGCAGGCCC^GCCCTCCCTGAACTTCATCCAaVGTTCC 

CCGGGTCCCAAGCGCTCCACCAACACTCTTAAGAAGTGGCTGACGAGTCCTGTGCGTCGG 

CTCAACAGCGGGAAGGCAGATGGAAACATCAAAAAGCAGAAGAAAGTTCG 

AAGAGCTTTGACCTGGGATCTCCCAAGCCTGGGGATGAAACAACCCCTCAGGGAGACAGC 

GCTGATGAGAGCAAGAAAGGTTGGGGTGAAGATGAGCCGGATGAAGAGTCA 

CTCCCACCACCTATGAAGATTTTTGACAACGACCCTACACAGGATGAAATGTCCTCCTCT 

TTGCTAGCAGCCCGGCAGGCTTCCACTGAAGTACCTACTGCTGCAGACCTTGTCAATGCA 

ATAGAAAAGTTGGTCAAAAACAAGCTGAGTCTAGAAGGAAGCT 

AAAGACCCTGCAGGCTGCCTGAATGAGGGGATGGCCCCACCCACACCTCCTAAAAATCCA 
GAAGAAGAACAGAAAGCCAAGGCCCTGAGAGGCAGGATGTTTGTCCTGAATGAGCTGGTA 
CAGACAGAGAAAGACTATGTCAAGGATCTGGGCATTGTGGTGGAGGGCTTCATGAAGAGA 
ATAGAAGAAAAGGGTGTCCCTGAGGATATGCGAGGAAAGGACAAAATCGTGTTTGGAAAT 
ATTCATCAGATTTATGACTGGCATAAGGATTTTTTCCTGGCGGAACTGGAAAAGTGTATC 
CAGGAGCAAGACAGATTGGCACAGCTCTTTATTAAGCACGAGCGGAAGCTGCACATCTAC 
GTGTGGTATTGTCAGAATAAGCCGCGCTCAGAGTACATCGTTGCTGAGTATGACGCCTAC 
TTTGAGGAGGTAAAACAGGAGATAAATCAGAGGCTGACACTGAGTGACTTCCTCATCAAG 
CCCATTCAGAGAATAACAAAATACCAGTTGCTCCTCAAGGACTTCCTGAGATACAGTGAG 
AAGGCTGGTTTGGAGTGTTCAGATATCGAGAAAGCAGTGGAGTTAATGTGCCTTGTTCCC 
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AAACGCTGCAATGACATGATGAATCTAGGACGTCTGCA 
GCTGAGGGGAAGCTACTGCAGGAGGACACAT^ 

CAGTCCCGGACC^^GAGAGGCGCGTGTTCCTCTTCGAGCAGATTGTCATCTTCAGTGAA 

CTGCTCAGGAAGGGATCCCTCACCCCTGGCTACATGTT^ 

TACTTGGTCCTGGAGGAGAATGTGGACAATGATCCCTGCAAGTTTGCAC^ 

GAGACTTCTGAGAGGGTTGTTCTGCAAGCCGCC^ACGCTGACATCCAGCAGGCCTGGGTG 

O^GGACATCAATCAAGTCTTAGAAACACAGCGAGACTTTTTGAA 

ATTGAGTATC^CGGAAAGAAAGGAGCACAGCTGTGATGAGGTCTCAACCT 

CCC<^^GCC^GCCCCAGGCCCTACTCCTCrGTTCCT^ 

GGCTCCAGCTATAACCCACCTCTGCCTCCCCTGAAGATATCTACCTCCAATGGCAGTCCA 
GGGTTTGAATACCACCAGCCTGGGGACAAGTTCGAAGCCAGCAAGAACGACCTGGGAGGC 
TGCAATGGGACCTCGTCCATGGCCGTGATCAAAGATTACTATGCACTGAAGGAGAATGAA 
ATCTGTGTGAGCCAAGGTGAGGTGGTCCAGGTCCTCGCCGTCAACCAGCAGAACATGTGT 
CTGGTGTACCAGCCTGCCAGCGACCATTCCCCCGCCGCCGAGGGCTGGGTCCCAGGCAGC 
ATCCTGGCGCCCCTCACCAAAGCCACAGCAGC7VGAAAGTAGTGACGGGAGCATCAAGAAG 
TCATGTTCATGGCATACTCTACGCATGAGAAAGCGGGCGGAAGTGGAGAACACGGGTAAA 
AATGT^GCCACAGGGCCTCGTAAACCCAAGGATATTCTGGGCAACAAAGTCTCTGTTAAA 
GAGACGAACAGTTCCGAGGAATCAGAGTGTGATGATCTTGACCCTAATACTAGCATGGAG 
ATCTTAAATCCAAATTTCATCCAAGAAGTGGCCCCAGAATTCCTTGTGCCCTTGGTGGAT 
GTGACCTGCTTGCTTGGGGACACAGTGATACTGCAGTGCAAAGTCTGTGGGCGGCCAAAG 
CCCACCATCACTTGGAAGGGTCCAGACCA CC 
ACATACACGGTCTCCTCTTGTGATTCTGGAGAAATCACCCTGAAGATCTGTAATCTGATG 
CCCCAAGACAGTGGGATTTATACCTGCATAGCAACA^ 

TCTGCAACAGTCAAAGTGCAAGGTGTTCCAGCAGCCCCTAACCGCCCCATTGCCCAGGAG 
AGAAGCTGCACCTCCGTGATTCTCCGCTGGCTGCCCCCCTCCAGCACAGGAAACTGCACT 
ATTTCTGGTTACACTGTGGAGTACAGAGAGGAAGGTTCTCAGATCTGGCAGCAGTCAGTG 
GCTTCGACCTTGGACACTTACCTCGTCATCGAAGACCTTAGTCCCGGGTGTCCTTATCAG 
TTCAGAGTCAGTGCCAGTAACCCCTGGGGAATCAGCCTTCCCAGCGAGCCCTCGGAGTTT 
GTGCGACTTCCAGAATACGATGCTGCTGCTGATGGTGCC^CC^TTTCTTGGAAGGAAAAT 
TTTGACTCAGCTTACACTGAGCTGAATGAAATTGGAAGAGGCCGTTTCTCTATAGTAAAG 
AA&TGCATTCACAAAGCTACCCGCAAAGATGTGK2CTC 

AAGAAGAAAGAACAGGCTGCCCACGAGGCTGCCCTGCTTCAGCACCTACAGCACCCCCAG 
TACATCACTCTCCATGACACCTATGAGTCCCCCACATCCTACATCCTGATCTTGGAACTG 
ATGGATGATGGCCGGCTCTTAGACTACCTTATGAATCATGATGAACTGATGGAGGAAAAA 
GTAGCTTTCTATATCCGAGACATCATGGAGGCTCTGCAGTACCTTCACAACTGCAGGGTT 
GCACATTTGGACATAAAGCCTGAAAACCTGCTCAT^ 

GTGAAGCTCATTGACTTGGAGGATGCTGTCCAGATCTCGGGTCACTTCCACATTCACCAC 
CTGCTGGGGAACCCTGAGTTTGCTGCCCCAGAAGTCATTCAAGGCATCCCCGTCTCCCTG 
GGGACAGACATCTGGAGCATCGGGGTTCTGACATATGTCATGCTGAGTGGGGTCTCCCCC 
TTCTTGGATGAGAGCAAAGAGGAGACATGTATC^CGTATGC^GGGTGGATTTCAGCTTC 
CCCCATGAATACTTCTGTGGTGTGAGCAATGCTGCCAGAGATTTCATCAATGTGATCTTA 
CAGGAAGATTTTCGGAGGCGGCCCACAGCAGCCACATGCTTGCAGCATCCATGGCTGCAG 
CCCCATAATGGCAGCTACTCTAAGATCCCCCTGGACACCTCCCGCCTAGCATGCTTCATA 
GAACGTCGCAAGCACCAGAATGATGTGCGGCCTATCCCCAATGTCAAGAGCTACATTGTC 
AACCGGGTGAACCAAGGGACGTAG 

SEQ ID NO: 4 5_5R72_8_2_H 

CGCCGCTGTTTGTCCTCGCGCGGCCCCGTCCACTGCCCTGCGGTTGCTCTGCGGGCTGAA 
AAGTTTCTCCCGGTGCAGAATTCCGGGCTCAGCGACAGCCTGCGCCGAGTGTGCGCACCT 
GTCGGAGACCCGCCAGTCCGCCGGCCCCGGCTTTGTTCGTGCGGAACTGTAGTGGTGAGA 
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AAAACTCCATGTCTGGGCACGCCTGGCTGATCTTCACCTCTTTCTTCTAGGACCTTCCTC 
TGGGCTGTCACGTGTGAATATGTGTCTAGTGCATCCT 
GAAATTACAGTTTTCACCATCAACTACCTTATCCT^ 
CAGTGGAAACATTTTTAAAGTTGCTTTTGTTGCAGAGT^ 

TTAGATAAAAAATC(^CAAAATGCCCCGACTGTTCATCTGCTTCTC^GAAAGATGTACTT 
TGTGTATGTTCCAGCAAAACAAGGGTTCCTCCAGTTTTGGTGGTGGAAATGTCACAGACA 
TCAAGCATTGGTAGTGCAGAATCTTTAATTTCACTGGAGAGAAAAAAAGAAAAAAATATC 
AACAGAG ATATAACCTCCAGGAAAGATTTG C C CTCAAGAAC CTCAAATG TAGAGAGAAAA 
GCATCTCAGCAACAATGGGGTCGGGGCAACTTTAC^ 

ATTGAGAATGGAGCTGCTATTGAGGAAATCTATACCTTTGGAAGAATATTGGGAAAAGGG 
AG CTTTGGAATAGTCATTGAAGCGACAGACAAGGAAAC^ 

AAAGTGAAC7VAAGAAAAGGCTGGAAGCTCTGCTGTGAAGTTACTTGAACGAGAGGTG 

ATTCTGAAAAGTGTAAAACATGAACACATCATACATCTGGAACAAGTATTTGAAACGCCA 

AAGAAAATGTACCTTGTGATGGAGCTTTGTGAGGATGGAGAACTCAAAGAAATTCTGGAT 

AGGAAAGGGCATTTCTCAGAGAATGAGACAAGGTGGATCATTCAAAGTCTCGC71TCAGCT 

ATAGCATATCTTCACAATAATGATATTGTACATAGAGATCTGAAACTGGAAAATATAATG 

GTTAAAAGCAGTCTTATTGATGATAACAATGAAATAAACTTAAACATAAAGGTGACTGAT 

TTTGGCTTAGCGGTGAAGAAGCAAAGTAGGAGTGAAGCCATGCTGCAGGCCACATGTGGG 

ACTCCTATCTATATGGCCCCTGAAGTTATCAGTGCCCACGACTATAGCCAGCAGTGTGAC 

ATTTGGAGCATAGGAGTCGTAATGTACATGTTATTACGTGGAGAACCACCCTTTTTGGCA 

AGCTCAGAAGCGAAGCTTTTTGAGTTAATAAGAAAAGGAGAACTACATTTTGAAAATGCA 

GTCTGGAATTCCATAAGTGACTGTGCTAAAAGTGTTTTGAAACAACTTATGAAAGTAGAT 

CCTGCTCACAGAATCACAGCTAAGGAACTACTAGATAACCAGTGGTTAACAGGCAATAAA 

CTTTCTTCGGTGAGACCAACCAATGTATTAGAGATGATGAAGGAATGGAAAAATAACCCA 

GAAAGTGTTGAGGAAAACACAACAGAAGAGAAGAATAAGCCGTCCACTGAAGAAAAGTTG 

AAAAGTTACCAACCCTGGGGAAATGTCCCTGAGACCAATTACACTTCAGATGAAGAGGAG 

GAAAAACAGTCTACTGCTTATGAAAAGCAATTTCCTGCAACCAGTAAGGACAACTTTGAT 

ATGTGCAGTTCAAGTTTCACATCTAGCAAACTCCTTCCAGCTGAAATCAAGGGAGAAATG 

GAG7UVAACCCCTGTGACTCCAAGCCAAGG7U\CAGCAACCAAGTACCCTGCTAAATCCGGC 

GCCCTGTCCAGAACCAAAAAGAAACTCTAAGGTTCCCTCCAGTGTTGGACAGTACAAAAA 

CAAAGCTGCTCTTGTTAGCACTTTGATGAGGGGGTAGGAGGGGAAGAAG 

CTGAGCTTGTAGCCTTTTAGCTCCACAGAGCCCCGCCATGTGTTTGCACCAGCTTAAAAT 

TGAAGCTGCTTATCTCCAAAGCAGCATAAGCTGCACATGGCATTAAAGGACAGCCACCAG 

TAGGCTTGGCAGTGGGCTGCAGTGGAAATCAACTCAAGATGTACACGAAGGTTTTTTAGG 

GGGGCAGATACCTTCAATTTAAGGCTGTGGGCACAC 

TATGTTTAGGCACAGCTATTTATAGGGGAAAACAAGAGGCCAAATATAGTAATGGAGGT 

CCAAATAATTATGTGCACTTTGC^CTAGAAGACTTTGTTAGAAAATTACTAATAAACTTG 

CCATACGTATTACAGCAGAAGTGCTTCAGTCATTCACATGTGTTCGTGAGATTTTAGGTT 

GCTATAGATTGTTTAAGACAGCTTATTTTAAATGTAGAAAAATAGGAGATTTTGTAACTG 

CTTGCCATTAACTTGCTGCTA7^TTCCCAATGTATTGATTAAATCAATAAAAAACAGATG 

TTACTC 

SEQ ID NO: 46_SGK309_H 

GGGTCCGCAGCCCGCCCTCACAGGCCCTCCTCACTCCCCTAGGTAGATGGCCCCCTCAGG 
GCAGGCCCGGCGGACACCCCTCCCTCTGGCTGGCGGATGCAGTGCCTAGCGGCCGCCCTT 
AAGGACGAAACCAACATGAGTGGGGGAGGGGAGCAGGCCGACATCCTGCCGGCCAACTAC 
GTGGTCAAGGATCGCTGGAAGGTGCTGAAAAAGATCGGGGGCGGGGGCTTTGGTGAGATC 
TACGAGGCCATGGACCTGCTGACCAGGGAGAATGTGGCCCTCAAGGTGGAGTCAGCCCAG 
CAGCCCAAGCAGGTCCTCAAGATGGAGGTGGCCGTGCTCAAGAAGTTGCAAGGTTCGGGC 
CTCGGGCAGGGGGATGGGAAGGAAGAGATGATGAAGCCAGGGGCTAAGAGAGGGAAGGAC 
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CATGTGTGCAGGTTCATTGGCTG 

CTCCAGGGCCGGAACCTGGCCGACCTGCGCCGTAGCCAGCCGCGAGG<^CCTTCACGCTG 
AGCACCACATTGCGGCTGGGCAAGCAGATCTTGGAGTCCATCGAC^ 
GGCTTCCTGCACCGTGACATCAAGCCTO 
TACAGGAAGTGCTATATGCTGGACTTCGGGCTGGC^ 

GATGTGCGGCCCCCTCGGAATGTGGCCGGGTTTCGAGGAACGGTTCGCTATGCCTCAGTC 
AATGCCCACAAGAACCGGGAGATGGGCCGCCACGACGACCTGTGGTCCCTCTTCTAC7VTG 
CTGGTGGAGTTTGCAGTGGGCCAGCTGCCCTGGAGGAAGATCAAGGACAAGGAACAGGTA 
GGGATGATCAAGGAGAAGTATGAGCACCGGATGCTGCTGAAGCACATGCCGTCAGAGTTC 
CACCTCTTCCTGGACCACATTGCCAGCCTTO 

ATCATGTCAGTGTTTGAGAACAGCATGAAGGAGAGGGGCATTGCCGAGAATGAGGCCTTT 
GACTGGGAGAAGGCAGGCACCGATGCCCTCCTGTCCACGAGCACCTCTACCCCGCCCCCA 
GCAGAACACCCGGCAGACGGCAGCCATGTTTGGGGTGGTCAATGTGACGCCAGTGCCTGG 
GGACCTGCTCCGGGAGAACACCGCGGATGTGCTACAGGGAGAGCACCTGAGTGACCAGGA 
GAATGCACCCCCAATTCTGCCCGGGAGGCCCTCTGAGGGGCTGGGCCACAGTCCCCACCT 
TGTCCCCCACCCCGGGGGTCCTGAGGCTGAAGTCTGGGAGGAGACAGATGTCAACCGGAA 
CAAACTCCGGATCAACATCGGCAAAGTAACTGCCGCCAGGGCGAAGGGCGTGGGTGGCCT 
TTTCTCTCACCCCCGATTCCCAGCCTTGTGCCCCTGCCCTGTTCCTCCTAAGCACCCTGT 
CCCCCGCC^TCTCCCTGCTTGCCCGGCCTCTGTTTCCGGTCCCCTCCCCGGCACTAGCC 
TCGCTGTGTCTTCCATCATCATCATCCTCTGTCTCCTTCACACTGAGGAGACCATCCGCC 

SEQ ID NO: 47_AA234451_H 

GGCGCGCCAGATATCACACGTGCCAAGGGGCTGGCTCAGCGGCGGCGGCGGCAGGAGGGG 
GAGCAGGTGCTGGCACAAGAGCAGCGGCTTGGG 

AGCAGCCGCCGCCGCCGCCGCCAGTAAACGCGGACCGTACCCCAGGGGACTACCCAGCCG 

GCCGGCCCTGGAAGCCGCGCTCGGGTCCCGCCGCAGTCGGCGGTGGGGGATGGGCAGGCA 

GTGGCGGTCCCGCCTGCCGAGGGTTAACCCCCGCCGGTCCCGGTCCTGAGCTGGACCAGA 

GCCCTCCTCCAGAAACCCCTGCGTCCGCCACGGCCCAGGTTAAATGGAAACCACCCTTGG 

GAACTGGATGCCTGTGTAGCTGTTCTACCATATCAGTGTATTGCAATGAGTGGGGGAGGA 

GAGCAGCTGGATATCCTGAGTGTTGGAATCCTAGTGAT^AGAAAGATGGAAAGTGTTGAGA 

AAGATTGGGGGTGGGGGCTTTGGAGAAATTTACGATGCCTTGGACATGCTCACCAGGG 

AATGTTGCACTGAAGGTGGAATCAGCTCAACAAC 

GCTGTTTTGAAAAAGCTGCAAGGGAAAGACCATGTTTGTAGATTTATTGGCTGTGGGAGG 

AATGATCGATTCAACTATGTGGTCATGCAGTTGCAGGGTCGGAATCTGGCAGATCTTCGC 

CGTAGCCAGTCCCGAGGCACATTCACCATTAGTACCACTCTCCGGCTGGGTAGACAGATT 

TTGGAGTCTATTGAAAGCATTCATTCTGTGGGATCTTGNCATCGAGAC^ 

AACTTCGCTATGGGTCGCTTTCCTAGTACTVT^ 

TTGGCTCGACAATTTACCAATTCCTGT^ 

TTTCGAGGGACAGTTCGTTATGCATCAATCAAC^ 

C^TGATGACCTTTGGTCCTTATTCTACATC 

TGGAGAAAAATAAAGGACAAGGAGCAAGTAGGCTCTATTAAGGAGAGATATGACCACA^ 
CTCATGTTGAAACATCTCCCTCCAGAAT^ 

GATTATTTTACAAAACCAGACTACCAGCTTCTTACATCCGTGTTTGACAATAGCA^ 

ACTTTTGGAGTAATTGAGAGTGACCCTTTTGACTGGGAGAAGACTGGAAATGATGGCTCC 

CTAACAACCACCACTACTTCTACCACCCCTCAGTTGCACACTCGCTTGACCCCTGCTGCA 

ATTGG7U\TTGCC^TGCTACTCCCATCCCTGGAGACTTGCTTCGAGAAAATACAGATGAG 

GTATTTCCAGATGAACAGCTTAGCGATGGAGAAAATGGCATCCCTGTTGGTGTGTCACCA 

GATAAATTGCCTGGATCTCTGGGACACCCCCGTCCCCAGGAGAAGGATGTTTGGGAAGAG 

ATGGATGCCAACAAAAACAAGATAAAGCTTGGAATTTGTAAGGCTGCTACTGAAGAGGAG 

AACAGCCATGGCCAGGCAAATGGTCTTCTCAATGCTCCAAGCCTTGGGTCACCAATTCG 
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GTCCGCTCAGAGATTACTCAGCCAGACAGAGATATTCCACTGGTGCGAAAGTTACGTTCC 

ATTCACAGCTTTGAGCTGGAAAAACGTCTGACCCTGC^ 

TTCCTTGAGACCTGGTATAAAATAGTGTATTTTTCTTTTTAAAGCTT^ 

ATTATTGTTGTCATTGTTGTTATTATTATTGTATATTTCTGTTACATAAAGTCTTTCAAA 

TAAGAAATCCTTGCATTTTTGTAACACT 

TTTAATTATTATTATCCTGATTCTTAATTATTATAAATT CTATAGCATATCCTTTGG CTT 

TGGAAGCTGAGCAGTAAGAGCTGATGACTTCCTAACACTAG^ 

TTTTACAGTAACTTTGTTTAGAAAGTAATCTCTT^ 

GGCATGATAAAGATGGCATTAGGCAGAGATGAGGGGAATACATAAAGGAGGGGA 
AATTCATACACAAGGGACGGTGAGTTCAATTC^ 

ATACTGTGGGAAAACAGATACCAATAAGTATATCATGCTTGCCCTAGAGAGTTTGCAATC 
TACCTAGAGAGAAAGGAAGGTGAAACTTGAGAGATCTATATACATAGGTAAAGATTGTAG 
TGCATGGTTTTGAGGCACATTATCCCTACAACAAATTTTGATAACAGAAGAC 

SEQ ID NO; 48_AA435956_H 

ACTTTTACTATATTCTTTGAGATGACTGTTTTTGATTTAGAGGCGAAATCAGCACGTGGT 

GGCTCAAATCTCOTTATGGATAGTGTTTCTTCCTTCCAGCTTTTCATGTT^ 

CGGGGCCTGGCGTACATCCACCACCAACACGTTCTTCACAGGGACCTGAAACCTCAGAAC 

TTACTCATCT^GTCACCTGGGAGAGCTCAAACTGGCTGATTTTGGTCTTGCC 

TCCATTCCCAGCCAGACATACTCTTCAGAAGTCGTGACCCTCTGGTACCGGCCCCCTGAT 

GCTTTGCTGGGAGCCACTGAATATTCCTCTGAGCTGGACATATGGGGTGCAGGCTGCATC 

TTTATTGAAATGTTCCAGGGTCAACCT 

CTGGAGAAAATCTGGGAGGTGCTGGGAGTCCCTACAGAGGATACTTGGCCGGGAGTCTCC 

AAGCTACCTAACTACAATCCAGAATGGTTCCCACTGCCTACGCCTCGAAGCCTTCATGTT 

GTCTGGAACAGGCTGGGCAGGGTTCCTGAAGCTGAAGACCTGGCCTCCCAGATGCTAAAA 

GGCTTTCCCAGAGACCGCGTCTCCGCCCAGGAAGCACTTGTTCATGATTATTTCAGCGCC 

CTGCCATCTCAGCTGTACCAGCTTCCTGATGAGGAGTCTTTGTTTACAGTTTC^ 

AGGCTAAAGCCAGAAATGTGTGACCTTTTGGCCTCCTACCAGAAAGGTCACCACCCAGCC 

CAGTTTAGCAAATGCTGGTGAAAAGAAAGGGCGAGATCACCAAGGTTCTTCCAGGGCTGT 

ATTTCTGCAGTTTCGGTTTTCATTTGCI^ 

ATACTGAACAAGGGGCTTTATGTCCTCACCTATGACCTGGAATAGTTTAAATATGGTGTT 
CAAGGCAATAGTACATAATAGTGGAAGAAAATT 

TGCATAGAATTTAAGTGATTGATTTAAAAAAACTGGACATAAACTAAGTCTAAGAAG 
SEQ ID NO: 49_AA626859_H 

AAATGGAGTTG CTGATGGAG TGATCAAAAGCGTATTATGGCAAACACTT CAAG CTCTT AA 

TTTCTGTC7VTATACATAACTGTATTCACAGAGATATAAAACCTGAAAATATTCTAATAAC 

TAAGCAAGGAATAATCAAGATTTGTGACTTCGGGTTTGCACAAATTCTGATTCC^ 

TGCCTACACCGATTATGTAGCTACGAGATGGTACCGAGCTCCTGAACTTCTTGTGGGAGA 

TACTCAGTATGGTTCTTCAGTCGATATATGGGCTATTGGTTGTGTTTTTGCAGAGCTCCT 

GACAGGCCAGCCACTGTGGCCTGGAAAATCAGATGTGGACCAACTTTATCTGATAATCAG 

AACACTAGGAAAATTAATCCCAAGACATCAATCAATCTTTAAAAGTAACGG 

TGGCATCAGTATACCTGAGCCAGAAGACATGGAAACTCTTGAGGAAAAGTTCTCAGATGT 

TCATCCTGTGGCTCTGAACTTCATGAAGGGGTGTCTGAAGATGAATCCAGATGACAGATT 

AACCTGTTCCCAACTCCTGGAGAGCTCCTACTTTGATTCTTTTCAAGAGG 

AAGAAAAGCACGTAATGAAGGAAGAAACAGAAGACGCCAAC^ 

CATACCAGGAAGCCACATCTCCCCCACACCTGATGGAAGAAAACAAGT 

ATTTGAT<^CCTTCCAAAC^TTTAGGAAAATC 

GTACACATTTTGTACAAGTGAGATAGGAATTCTCAGTGTTTCAAA 
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TGAAAATTAAGATGCCTTCTAGAATTGGTTTGCTCTGATCATTGCTGATTCCT 
TGCTTTTACAT 

SEQ ID NO: 50_AA061797_M 

GAAAATAGCCCTGCGGGAAATCCGTATGCTGAAGTTGAAACACCCAAACCTCGTGAACCT 
CATCGAGGTGTTCAGAAGAAAGAGAAAGATGCATCTAGT^ 

ACTGTTAAACGAGCTGGAGAGAAACCCAAACGGAGTTTCTGATGGAGTGATTAAAAGTGT 
GCTATGGCAAACCCTTCAAGCCCTTAACTTCTC 

TGTAAAACCTGAAAACATCCTAATAACCAAGCAAGGGATGATAAAGATTTGTGACTTTGG 
ATTTGCACGAATTCTAATTCCAGGAGACGCCTACACAGACTATGTTGCCACCAGGT 
CCGAGCCCCCGAACTTCTCGTGGGAGACACGAAGTACGGTTCCTCTGTAGACGTGTGGGC 
CGTCGGCTGTGTTTTTGCAGAGCTCCTGACGGGTC^ 

CGTGGACCAGCTTTACCTGATCATCAGGACGTTGGGGAAGCTGATTCCAA 

TATCTTTAGGAGTAACCAGTTTTTCCGCGGCATCAGCATACCTGAACCAGAGG^ 

GACTCTTGAAGAAAAATTCTCAAATGTTCAGCCT 

CCTGAAGATGAATCCTGATGAGAGGCTGACCTGTGCCCAGCTGCTGGACAGTGCCTACTT 
TGAGTCTTTTCAAGAGGATCAAATGAAAAGAAAAGCCCGCAGTGAGGGGAGAAGCCGAAG 
GCGCCAGCAGAATCAACTGCTGCCTCTTATTCCTGGAAGCCACATCTCCCCCACACCTGA 
TGGAAGGAAACAAGTCGTCCAGTTAAAGTTCGATCATCTTC 

TCCTTCCCAGCACATCCTTTTAATATTGTCTACATAGGAATAAGACGGGAATCCTCAGCA 
TCTCAAATACAGTGAGCGACGTGAACACCAGGGCACCTCTAATCACCACGGGCTCCTCCC 
CTGTGCTTTTTCCACGCCAGCTCCATCTCCTAAAACATTCTCTTTAAATGTTGCAGTATC 
AAAATGGCACATCCGAAAGAGATGCTTCCAGTTTCACCAGAGCCGGGCTTCCTCAGGCAA 
TCGGTACTGTGCATCTGTGGACTTATGCTCCGACCTAGGGAAAGATTTCCACGTAGCCGT 
CTCACTTCAGCCGACCAGTGGTGTCCTGAAGCAGACCCAGATCTGCTGGCTGCTGTTTGT 
GGAGGGGATGGCCCTGAGCCCTCTCACTGGAGTTTCTTCTCCGTGCAGCCAGGTCTTACT 
TTAGACTACATTTGTGTTATTGTGGCATGGCAATCGTGAAAGGTGGTCTAGGTTTACCCT 
TGACTCCACAGCAGATGCTAGTCTCCTTCTCGTGAGGAGCTGACAAGTCTGCTTCTAAAA 
CGAACTAGAGAAAATTCCAAACGTGACCAGTTAGTGGACAGACTACAAGGAATCGACCAC 
CATACCACAGTAACGCCCCTGGATCCCTGGCTGCCCACCCACTCTAAGGCTATCCTGGTT 
CACCATGGTTTCrCTTTCTTTTCTTCTTTTTTAA 

AGAGGGGCGAGAGAAACCTCGTGTGTGAAAATCAAAAGACAAGCAGGAGGCCAGCCTAAG 
CTACATAGCAAGGCCrTTTCTCTACACCCATTCT 

GCTGCTGATTGTATAAACTATGAATAAGTTCTACATATGTAGGACATATTGTTGTCATTG 

TTGAAATATCTAAGGATCTTGGTAGAAGCAGAAGTGTTCTAAATATTCTCCACACTGGTG 

AGTATCTTGGCATTTCATTTCT^ 

TATCACITTGCATCTTAGAATTCTACCTGTTTTAGCT 

GGGCCATAACTGAACCTGTGGAGTTCTTGCCTGTC 

CCAGCATGGAAGAAAACAGCTATAGTCACACCTACCTGAAAGTAGAAATTCAAA 

GTCCTTGACTACATATGCAGTCCAAGGCCACGCTGGGCTACACTTCTCCAGGCATGAAGG 

TCCGTGTTTGTATCAAGGGGCAGGAAAGGAGAG 

ATAGTGAGTTGAGGCTCTTCAGCAAAAGAAAAGCAAACTAATAGGAGTCGTTGAAGGTAG 

CCACCGGCCATTTCTCTAAATATCATTCTGCTGAAAAGGGGGCTTAGTTTAGTTTAGAAT 

GCATTAATGTATGTAGAAGCTGGGCTATTTCAGATTATTTGAAATTGTAGCTATTGTTAA 

TTAGCACTTAATAACTT^CTAGCATTATGGTAGTCTAAACTATTAGAGTTTACTACAAAG 

AGGTTTTGATTGAATTATATTAAACATATAATATGGATTTTAAAAATTTAAG^ 

GAAAGCTATATAAAGATTAAACATTTTTGTGGCTGTATATTTGTGTATATACCTTGGTTG 

TTCTTTAAATTATTTTAATAAAAGCCAGAAACATT 
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SEQ ID NO: 51_AA397553_H 

ATGCCCAATTCAGAGAGACATGGGGGCAAGAAGGACGGGAGTGGAG 

TTGCAGCCGTCATCGGGAGGCGGCA^ 

AAGCACAAGCGK5CATAAGTCCAAACACTCCAAAGACATGG 

GCATCCCTGGGCACAGTTATCAAACCTTTGGTGGAGTATGATGATATCAGCTCTGATTCC 
GACACCTTCTCCGATGACATGGCCTTCAAACTAGACCGAAGGGAGAACGACGAACGTCGT 
GGATCAGATCGGAGCGACCGCCTGCACAAACATCGTCACCACCAGCACAGGCGTTCCCGG 
GACTTACTAAAAGCTAAACAGACCGAAAAAGAAAAAAGCCAAGAAGTCTCCAGCAAGTCG 
GGATCGATGAAGGACCGGATATCGGGAAGTTCAAAGCGTTCGAATGAGGAGACTGATGAC 
TATGGGAAGGCGCAGGTAGCCAAAAGCAGCAGCAAGGAATCCAGGTCATCCAAGCTCCAC 
AAGGAGAAGACCAGGAAAGAACGGGAGCTGAAGTCTGGGCACAAAGACCGGAGTAAAAGT 
CATCGAAAAAGGGAAACACCCAAAAGTTACAAAACAGTGGACA 

AGGAGCCCCCACAGGAAGTGGTCTGACAGCTCCAAACAAGATGATAGCCCCTCGGGAGCT 

TCTTATGGCCAAGATTATGACCTTAGTCCCTCACGATCTCATACCTCGAGCAATTATGAC 

TCCTACAAGAAAAGTCCTGGAAGTACCTCGAGAAGGCAGTCGGTCAGTCCCCCTTACAAG 

GAGCCTTCGGCCTACCAGTCCAGCACCCGGTCACCGAGCCCCTACAGTAGGCGACAGAGA 

TCTGTCAGTCCCTATAGCAGGAGACGGTCGTCCAGCTACGAAAGAAGTGGCTCTTACAGC 

GGGCGATCGCCCAGTCCCTATGGTCGAAGGCGGTCCAGCAGCCCTTTCCTGAGCAAGCGG 

TCTCTGAGTCGGAGTCCACTCCCCAGTAGGAAATCCATGAAGTCCAGAAGTAGAAGTCCT 

GCATATTCAAGACATTCATCTTCTCATAGTAAAAAGAAGAGATCCAGTTCACGC^ 

CATTCCAGTATCTCACCTGTCAGGCTTCCACTTAATTCCAGTCTGGGAGCTGAACTCAGT 

AGGAAAAAGAAGGAAAGAGCAGCTGCTGCTGCTGCAGCAAAGATGGATGGAT^AGGAGTCC 

AAGGGTTCACCTGTATTTTTGCCTAGAAAAGAGAACAGTTCAGTAG^ 

GGTTTGGAGTCTAAAAAGTTACCCAGAAGTGTAAAATTGGAAAAATCTGCCCCAGATACT 

GAACTGGTGAATGTAACACATCTAAACACAGAGGTAAAAAATTCTTCAGATACAGGGA7UI 

GTAAAGTTGGATGAGAACTCCGAGAAGCATCTTGTTAAAGATTTGAAAGCACAGGGAACA 

AGAGACTCTAAACCCATAGCACTGAAAGAGGAGATTGTTACTCCAAAGGAGACAGAAACA 

TCAGAAAAGGAGACCCCTCCACCTCTTCCCACAATTGCTTCTCCCCCACCCCCTCTACCA 

ACTACTACCCCTCCACCTCAGACACCCCCTTTGCCACCTTTGCCTCCAATACCAGCTCTT 

CCACAGCAACC&CCTCTGCCTCCTTCTCAGCCAGCATT^ 

ACTTCAACTTTGCCCCCTTCTACTCACTCAAAGACATCT^ 

TCTCAGCCCCCTGTACAGGTTTCTGTGAAGACTCAAGTATCTGTAACAGCTGCTATTCCA 

CACCTGAAAACTTCAACGTTGCCTCCTTTGCCCCTCCCACCCTTATTACCTGGAGGTGAT 

GACATGGATAGTCCAAAAGAAACTCTTCCTTCAAAACCTGTGAAGAAAGAGAAGGAAC^ 

AGGACACGTCACTTACTCACAGACCTTCCTCTCCCTCCAGAGCTCCCTGGTGGAGATCTG 

TCTCCCCCAGACTCTCC^GAACCAAAGGCAATCAC^ 

AGACCAAAAATTTGTTGTCCTCGTTATGGAGAAAGAAGACAAACAG^ 

AAACGCTGTGTGGAGAAGTTTGACATTATTGGGATTATTGGAGAAG 

GTATATAAAGCCAGGGACAAAGACACAGGAGAACTAGTGGCTCTGAAGAAGGTGAGACTA 

GACAATGAGAAAGAGGGCTTCCCAATCACAGCCATTCGT^ 

TTAATCCACCGAAGTGTTGTTAACATGAAGGAAATTGTCACAGATAAACAAGATGCACTG 

GATTTCAAGAAGGACAAAGGTGCCTTTTACCTTGTATTTGAGTATATGGACCATGACTTA 

ATGGGACTGCTAGAATCTGGTTTGGTGCACTTTTCTGAGGACCATATCAAGTCGTTCATG 

AAACAGCTAATGGAAGGATTGGAATACTGTCACAAAAAGAATTC 

AAGTGTTCTAACATTTTGCTGAATAAGAGTC^ 

GCTCGGCTCTATAACTCTGAAGAGAGTCGCCCTTACACAAACAAAGTCATTACTTTGTGG 
TACCGACCTC(^GAACTACTGCTAGGAGAGGAACGTTACACACCAGCCATAGATGTTTGG 
AGCTGTGGATGTATTCTTGGGGT^CTATTCACAAAGAAGCCTATTTTTCAAGCCAATCTG 
GAACTGGCTCAGCTAGAACTGATCAGCCGACTTTGTGGTAGCCCTTGTCCAGCTGTGTGG 
CCTGATGTTATCAAACTGCCCTACTTCAACACCATGAAACCGAAGAAGCAATATCGAAGG 
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CGTCTACGAGAAGAATTCTCTTTGATTCCT^ 

CTGACACTAGATCCTAGTAAGCGGTGC^ 

AAAGATGTCGAACTCAGCAAAATGGCTCCTCCAGACCTC 

GAGTTGTGGAGTAAGAAACGGCGACGTCAGCGACAAAGTGGTGTTGTAGTCGAAGAGCCA 

CCTCCATCCAAAACTTCTCGAAAAGAAACTACCT 

AACAGCAGCCCAGCACCACCTCAGCCTGCT^ 

GCAATAGGCCTTGCTGACATCACACAACAGCTGAATCAA^ 

AACCTCCTGCAGAGCCAAACCGACCTGAGCATCC^ 

CACTCC^CCCAGAGATGC^GCAGCAGCTGGAAGCCCTGAAC 

ACGGAAGCTACTCCCCAGCAGCAGGACT^ 

GAAGCACCCTCTGCCCCAGTGATCCTGCCTTC^GCAGAACAGATGACCCTTGAAGCTTCA 

AGCACACCAGCTGACATGCAGAATATATTGGCAGTTCTCTTGAGTCA 

CAAGAGCCAGCAGGCAGTCTGGAGGAAAACAACAGTGACAAGAACAGTGGGCCAC^ 

CCCCGAAGAACTCCC^C^TGCC^CAGGAGGAGGCAGCAGCATGTCCTCCTCACATTCTT 

CCACCAGAGAAGAGGCCCCCTGAGCCCCCCGGACCTCCACCGCCGCCACCTCCACCCCCT 

CTGGTTGAAGGCGATCTTTCCAGCGCCCCCCAGGAGTTGAACCCAGCCGTGACAGCCGCC 

TTGCTGCAACTTTTATCCCAGCCTGAAGCAGAGCCTCCTGGCCACCTGCCACATGAGCAC 

CAGGCCTTGAGACCAATGGAGTACTCCACCCGACCCCGTCCAAACAGGACTTATGGAAAC 

ACTGATGGGCCTGAAACAGGGTTCAGTGCCATTGACACTGATGAACGAAACTCTGGTCCA 

GCCTTGACAGAATCCTTGGTCCAGACCCTGGTGAAGAACAGGACCTTCTCAGGCTCTCTG 

AGCCACCTTGGGGAGTCCAGCAGTTACC^GGGC^ 

CAGGACCTCCGTTTTGCCAGGGTCCCCTTAGCGTTACACCCGGTGGTCGGGCAACCATTC 

CTGAAGGCTGAGGGAAGCAGC^TTCTGTGGTAC^TGCAGAGACCAAA 

GGGGAGCTGGGGCCAGGAACCACTGGGGCCAGCAGCTCAGGAGCAGGCCTTCACTGGGGG 

GGCCCAACTCAGTCTTCTGCTTATGGAAAACTCTATCGGGGGCCTACAAGAGTCCCACCA 

AGAGGGGGAAGAGGGAGAGGAGTTCCTTACTAA 

SEQ ID NO: 52_AA789239_H 

TGA/^TGGAGATGTATGAAACCCTTGGAAAAGTGGGAGAGGGAAGTTACGGAACAGTCA 

TGAAATGTAAACATAAGAATACTGGGCAGATAGTGGCCA 

CAGAACAATCTGTCAACAAAATTGCGATGAGAGAAATAAAGTTTC 

ACGAAAACCTGGTCAATCTGATTGAAGTT^^ 

TTGAATTTATTGACCACACAGTAT™ 

GTAAGCGACTTAGAAAATACCTCTTCCAGATCCTTCGAGCAATT 

ATAATGTAATCATTCATCGAGATATAAAACCTGAG^TATTTTAGTATCCCAGTCAGG^ 
TTACTAAGCTCTGTGATTTTGGTTTTGCA 

CGGACTATGTGGCCACACGCTGGTATAGAGCTCCCGAATTAGTATTAAAAGATACTTCTT 
ATGGAAAGTATGTGCCTGTGGATATCTGGGCTTTGGGCTGTATGATCATTGAGATGGCCA 
CTGGAAATCCCTATCTTCCTAGTAGTTCTGATTTGGATTTACTCCATA/^AATTGTTTTGA 
AAGTGNGATTCATGCCAGAACTGAAAGCTAAATTAC 

TAATAAAGCCAAAAGAGAGTTCTAAAGAAAATGAACTCAGGAAAGATGAAAGAAAAACAG 
TTTATACCAATACACTGCTAAGTAGTTCAGTTT^ 

AGCCCAAGGAGATCAAAGTCAGAGTTATTAAAGTCAAAGGAGGAAGAGGAGA 

AACCAAAAAAGAAAGAGTATGAAGGTGGACTTG 

ATCCTATGTCTCCAGATACAAAACTTGTAACCAT^ 

GCACTAACTGTAATGGCTTGAAAGAAAATCCACATTGCGGAGGTTCTGTGACAATGCCAC 
CCATCAATCTAACTAAGAGTAATTTGATC^ 

CCAGTGTGAGGTTAACTGAAAGAGCAAAAAAGAGACGCACTTCTTCACAATCTATTG^ 

AAGTTATGCCTAATAGCAGGCAAGAGGATCCAGGTCCTATTCAAAGCCAAATC^ 

GTATATTTAATGAGCGAACAGGTCACAGTGACCAAATGGCAAATGAGAA 




WO 00/73469 



PCT/US00/14842 



FIGURE 2QQ 



TGAATTTTTCCAGATCTGAGACKIAAAGAATTCC^ 

AGTCAAAAGATACAAAAGGAATGGAAGTTAAAC^GATAAAAATGCTGAAGAGGG 
AGAAAACAGAGTCAT CTAAGATAC CAACTTTACTTAACGTGGAT CAAAAT CAAGAAAAAC 
AAGAGTTTATTCCCTTATCTCTGCTGTCTGCCTGCTGTCCTATTTTCACAAATATTTGCT 
CTCAGCTAACTATC^GGGTGGAGATGGCCATTGCGAGGGGAAGAATTTGAAGAGAAAC^ 
GTTTTTTTTCTGGTAGTGTCTTTTCTTTTACATAG 

TTCCCGTTTTATTTATCTACAATAGAAGTGTGATGTGAGTTGTTGTTAAGACAGCC^ 
ATGTGC^TGAGCATCATCCAGCrTTTTTTGTTAGCAAAACATTTACTGTTTTCTTTTCCC 
TTTTAAGACTCTGTTGATGTGATAATTTGATTTGGAATTATAAAGTCATCTCTTCTCTGC 
CTTGAA 

SEQ ID NO: 53_AA124976_M 

CTGGCAGATATAGTTCATGCTTGTTTACAAATTGATCCTGCTGAGAGGACATCATCTACT 

GATCTTTTGCGTCACGATTACTTTACTAGAGATGGATTTATTGAGAAATTCATACCAGAG 

CTGAGAGCTAAATTATTACAGGAAGCAAAGGTTAATTCATTTATAAAGCCAAAAGAGAAT 

TTTAAAGAAAATGAACCTGTGAGAGATGAGAAGAAATC^^ 

TATGGAAATCCATGACTTTATGGCAAGGAAGT 

AAAGTCAGAGTCATTAAGGC CAAAGGGGGCAAAGGAGATGTCC CAGAC CAGAAGAAG C CA 
GAGTATGAAGGCGACCACCGCCAGCAGGGCACAGCTGATGACAC^ 

GACAAGAAGCCTTCTGTCTTGGAACTGACAAACCCTCTCAATCCCAGTGAGAATTCTGAC 
GGTGTCAAAGAAGACCCACACGCTGGGGGTTGTATGATAATGCCACCTATCAACCTGACA 
AGCAGTAATTTGTTGGCCGCAAATCTCAGTTC^ 

ACTGAAAGAACTUVAAAAGAGACGCACTTCTTCACAAACTATTGGAC^ 

AGCAGACAAGAGGAGACAGGTCCCACACAAGTCCAAACAGAGAAAGGTGC^ 

CGAACAGGTCAGAATGACCAAATATCGAGTGGGAACAAAAGAAAGCTGAATTTTCCCAAA 

TGCGACAGGAAAGAATTCCATTTCCCTGAACTGCCATTCACAGTGCAGGCGAAGGAGATG 

AAAGGGATGGAAGTTAAACAGATAAAAGTGCTGAAGAGAGAATCAAAGAAAACAGATTCA 

TCTAAAATACCAACTTTACTTAGTATGGACCCAAATCAAGAAAAACAAGAGGGTGGAGAT 

GGCGATTGTGAGGGGAAGAATTTGAAGAGGAACAGATTTTTTTTTTCCCGATAGTGCTTT 

GTCTTTTAAGTAATCTTAAAAATACAAGCTTGACT^TTCCTTCCTTTTTATTTTATATAC 

ACTAGAATGTACATAGGTTGCTGCTAAGATAGCCACC 

CTATTTTTTTGGTTTTGCTAGCAAAATC 

TATTTTGATGOTGTGATTTGAAATTATAAAGTCACCTCCTCTGTCTGCTTCCTTCCTTGC 
C&TGATTACTGAGTGGGTAGTCACATGATC^ 

AGACTCAAACCTCATAAGCCAGGGGTCTCCTGGGAAGCACTGGCCTCTTC^ 

TCGATGAACCTTCTTATCTGTTGTCTTAGTAACCACTCGTTGCCATCACATGATGAAAGA 

CATTCTATTGTCCCCAGTGAAGCATTTATAGTACT 

TGTTCCTAGGTTAAACTCCTTGAGATGAAACTATTTCCTGCATTCTCTGACTCCCCTAGT 
CTAATAGTTCCTTCCATTTAGCCAGAAGAAT^ 

AAGGTTTACTTTCTATCCTGGGCTGTTTTCTGTTGCTAAATAATATAGACTGGGTAGTTA 
GTTAACAT 

SEQ ID NO: 54_AA575635_M CCRK_M 

AGCGCCTCAGGCC^GCTCAAGATAGCTGACTTTGGCCTGGCCCGGGTCTTCTCTCCGGAT 
GGTGGTCGCCTCTACACACATC^GGTGGCCACCAGGTGGTACCGAGCTCCTGAACTCCTG 
TATGGCGCTCGGCAGTATGACCAGGGCGTTGACCTATGGGCTGTGGGCTGCATCATGGGA 
GAGCTGTTGAATGGGTCCCCCCTGTTCCCGGGCGAAAACGACATTGAACAACTGTGCTGT 
GTGCTTCGCATCCTGGGTACCCCGAGTCCTCGAGTCTGGCCGGAGATCACAGAGCTGCCT 
GACTACAAOAGATCTCCTTCGAGGAGCAGGCACCAGTGCCCCTGGAGGAGGTGCTGCCT 
GATGCCTCTCCCCAGGCCTTGGACCTGCTGGGCCAGTTCCTCCTCTACCCTCCACGACAG 
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CGTATTGCAGCCTCCCAGGCCCTTCTGCATC^^ 
CATCCATCCGAGCTGCC^TTC^^ 

GGGCCCCCCCATGTCCACGACTTCCATGTGGATCGACCTATTGAGGAGTC^ 
CCAGAACTGATTCGX3CCCTTCATCCCAGA 

CGCCCTAGGAGCACCTCTTTCTGATTTGCCTCCATGGCCTCCCCACGGCTATATATACCA 

CACCTGGTCCTGCTCCTGAGTGTGCTTGAGGGCTGGGCTOT 

TGTTCATCCCAGCAGAGAAAGAGACTCACGTC 

GCTGTGTCCTTCTCCAGGGCCACCCCTCAGTGGTGCCACCCGGCCTTAGAGATGATTGTC 

AGGCTCTGTCCCCTCTTCAAGGACATTGGTACTACA.GCACCACCT 

TATAAGCTGTCTTCATACTGGGGACACAGCTGGGAAGTCAGACATGTTTTAGTTT^ 

CCACTGGGTCAGGATTTGAGGTTCATATAAAAGCCCTGGGTGTTTCTGTCTAATTGCACC 

TTGTCTGTTGCTGTTAGGGAAAGGACAATGGTGGGCCTTGATTCACAGGGGTCAGGTACT 

CAGAAGGGGCCTCCTGTGAAGGCCATTTGGGTCCTCAGGCTTCCCATGCTATTCACGGGA 

CTTGAGTGCTCATTTGGGAGCGAGGGTCCAGAAGCTGAGGCCCAGGGATGGACAGTCCAG 

TTCCCGAAGCCCACTTCCCACATGTCGGGTGGGTCAGTCAGTGAGCCTGAGGCTGCCTTG 

CAGATGCGGAAGCAGGCATTCCTGGAATCCACTCAGTAAATAAATTCCAGTGTGACTCAG 

SEQ ID NO: 55_AA631990_H 

GAACAACT^TAACAGAATAAGGAAGAAAATCT^ 

TCTGGTCACACTCACTATCCATTCAT^ 

GGGAAGACGGCAGTTTGGCGACATTTCTCGGCCGAAGGGCGATTTGCT 
CGGCATTCC^AAAGAACTCACTGTCCTGATC^ 

AGCTATCGTGGAAGTCACAAGCGGAAGAGGAGATCTCATAGTAGCACACAAGAGAACAGG 
CATTGTAAACCACATCACCAGTTTAAAGAATCTGATTGT 

TTGAATGAGCGAGATTATCGGGACCGGAGATACGTTGACGAATACAGGAATGACTACTGT 

GAAGGATATGTTCCTAGACATTATCACAGAGACATTGAAAGCGGGTATCGAATCC^ 

AGTAAATCTTCAGTCCGCAGCAGGAGAAGCAGTCCTAAAAGGAAGCGCAATAGACACTGT 

TCAAGTCATCAGTCACGTTCGNATGAAATCGTGGACACTTTGGGTGAAGGAGCCTtTGGC 

AAAGTTGTAGAGTGCATTGATCATGGCATGGATGGCATGCATGTAGCAGTGAAAATCGTA 

AAAAATGTAGGCCGTTACCGTGAAGCAGCTCGTTCAGAAATCCAAGTATTAGAGCACTTA 

AATAGTACTGATCCCAATAGTGTCTTCCGATGTGTCCAGATGCTAGAATGGTTTGATCAT 

CATGGTCATGTTTGTATTGTGTTTGAACTACTGGGACTTAGTACTTAC 

GAAAACAGCTTTCTGCCATTTCAAATTGACCAC^ 

CAGTCAATAAATTTTTTACATCATAATAAATTAACCCATACAGATCTG 

ATTTTGTTTGTGAAGTCTGACTATGTAGTCAAATATAATTCTAAT^ATGAAACGTGATGAA 

CGCA<^CTGAAAAACACAGATATCAAAGTTGTTGACT^ 

GAACATCACAGTACTTTGGTGTCTACCCGGCACTACAGAGCTCCCGAGGTCATTTTGGCT 

TTAGGTTGGTCTCAGCCTTGTGATGTTTGGAGCATAGGTTGCATTCTTATTGAATATTAC 

CTTGGTTTCACAGTCITTCAGACT 

ATATTAGGACCCATACCACAACACATGATTC^ 

CATAACCAGCrAGATTGGGATGAACAC^GTTCTC 

AAACCGTTGAAGGAATTTATGCTTTGTCAT^ 

GTTCGAAGAATGTTAGAATATGATCCAACTCAAAGAATTACCTTGGATGAAGCA 
CATCCTTTCTTTGACTTATTAAAAAAGAAA 

CTTCTCTAGAAGAGATTACTTAAGACTGTGTCAGTCAACTAAACATTCTAATATT^ 

AAACATTAAATTATTTTGTACAGTTAAGTGTAAATATTGTATGTTTTGTA 

AATTAACTTGTTAAGCAAGTATGGTCTTGATAATGCATTAGAAAAATTAAAATTAATTTT 

TCTTTTTGAAATTACCATTTTTAAATACCTTTGAAATATCCTTTGTGTCCAGTGATAAAT 

GTGATTGATCTTGCCTTTTGTACATGGAGGTCACCTCTGAAGTGATTTTTTTTGAGTAAA 

AGGAAATCTTGACTACTTTATATTCTTAAAGGAATATTCTTTATATACTTCAAATTTAGA 
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ACTTAACTTTAAAAGTTTTTCTTCTGTAATTGTTGAACGGGTGA 

ATAAGCAGGTACTAGAAAC CAAAACT CAGAAAATGTTTACTGTTAG AATTCTATTAAATT 

TTAAGTGTTGTATTCTTTTTCATTGGGTGATGTCAGGGTGATAACCAGACATTC^ 

AGGCATGCAGTTTGTCCATTGTGACAGTTTGTTTAAT^ 

AAGATTAAAATCTAACTGGAAAGTCAGCTTGGAAAATGGACATTTCCAAGTATGTTTGGT 

GAGTCACAGATATAAAAATAGAAATTCTGATGAGAGGTTTCAGTTTTTAATACCAAGTCC 

TTAGGAGTCTTAACATTGGCC7VGCATCTGTTTATCAAATGACATAAATACGTAAACCTAT 

AAGAATTAAGTTTATTAATTAGGCAATTTATGTCTGTGATAATTCTTACGGGAGAAAGAG 

GATTTGATTGGAAAGCAGTTTGGGAAGAAAGTGCTGCTGAAATTTCC^ 

TTGGTTACATAAACTTTTTGACTTCAAT 

SEQ ID NO: 56_AA557536_H 

AGTAAGGCCCCGCGGGCGTCCTGGCCGCCATGTGCACCGTAGTGGACCCTCGCATTGTCC 
GGAGATACCTACTCAGGCGGCAGOTCGGGCAGGGGAGAACATTCCGGGAAAT 
TCC^GGTGAGTGGCCTGGGCCCTCCAGTCCAATCCCCTTGCCCAGGTACAGATCTCTCCA 
GACAGGAGAGAAACTGGCCTTCTTGGGCCCCAGAGC^^ 

GCCTCCGACTCTCTCCCCAGGAGTTTGGGGACCATCCCAACATCATCAGCCTCCTTGACG 

TGATCCGGGCAGAGAACGACAGGGACATTTACCTGGTGTTTGAGTTTATGGACACTGAC^ 

TGAACGCAGTCATCCGGAAGGGCGGCCTGCTGCAGGACGTCCACGTGCGCTCCATCTTCT 

ACCAGCTCCTGCGGGCCACCCGGTTCCTCCACTCGGGGCACGTTGTGCACCGGGACCAGA 

AGCCGTCCAATGTGCTCCTGGATGCCAACTGCACAGTGAAGCTGTGTGACTTTGGCCTGG 

CCCGCTCCCTGGGCGACCTCCCTGAGGGGCCTGAGGACCAGGCCGTGACAGAGTACGTGG 

CCACACGCTGGTACCGAGCACCGGAGGTGCTGCTCTCTTCGC^CCGCTACACCGCTTCCT 

GCCCCAGATACACCCTTGGGGTGGACATGTGGAGTCTGGGCTGTATCCTGGGGGAGATGC 

TGCGGGGGAGACCCCTGTTCCCCGGCACGTCCACCCTCCACCAGCTGGAGCTGATCCTGG 

AGACCATCCCACCGCCATCTGAGGAGXXXAGGCCACGACAGACGCTGGATGCCCTCCTAC 

CGCCAGACACCTCCCCAGAGGCCTTGGACCTCCTTAGGCGACTCCTGGTGTTCGCCCCGG 

ACAAGCGGTTAAGCGCGACCCAGGCACTGCAGCACCCCTACGTGCAGAGGTTCCACTGCC 

CCAGCGACGAGTGGGCACGAGAGGCAGATGTGCGGCCCCGGGCACACGAAGGGGTCCAGC 

TCTCTGTGCCTGAGTACCGCAGCCGCGTCTATCAGATGATCCTGGAGTGTGGAGGCAGCA 

GCGGCACCTCGAGAGAGAAGGGCCCGGAGGGTGTCTCCCCAAGCCAGGCACACC 

AACCCAGAGCCGACCCTCAGCTGCCTTCTAGGACACCTGTGCAGGGTCCCAGACCCAGGC 

CCCAGAGCAGCCCAGGCCATGACCCTGCCGAGCACGAGTCCCCCCGTGCAGCCAAGAACG 

TTCCCAGGC^GAACTCCGCTCCCCTGCrCCAAACTGCTCTCCTAGG 

CCCCTGGGGCGAAGGAAGCGCCCCCCTTGACACTCTCGCTGGTGAAGCCAAGCGGGAGGG 

GAGCTGCGCCCTCCCTGACCTCCCAGGCTGCGGCTCAGGTGGCCAACCAGGCCCTGATCC 

GGGGTGACTGGAACCGGGGCGGTGGGGTGAGGGTGGCCAGCGTACAACAGGTCCCTCCCC 

GGCTTCCTCCGGAGGCCCGGCCCGGCCGGAGGATGTTCAGCACCTCTGCCTTGCAGGGTG 

CCCAGGGGGGTGCCAGGGCTTTGCTTGGAGGCTACTCCCAAGCCTACGGGACTGTCTGCC 

ACTCGGCACTGGGCCACCTGCCCCTGCTGGAGGGGCACCATGTGTGAGCCGCCCTACTCC 

CTTCACCTGGCCCTCTGTTCCTGCCCCAGCNCCTTCCCCAGACCCCTCTCCAGTCTCCTG 

CACCCCTTAGCCCTCCCTGCTTTGCCTGGCCCGTTGAAGTTCCAGGGAGCTTGCCCGGGT 

CTCCTCGGGGGAGCAGATGAGGGCCCTGCCC 

SEQ ID NO: 57_N28606_H, MOK_H 

ATGAAGAACTATAAAGCAATTGGCAAAATAGGAGAGGGAACGTTTTCTGAAGTTATGAAG 
ATGCAAAGCCTGAGAGATGGAAACTACTATGCATGTAAACAAATGAAGCAGCGCTTTGAA 
AGTATTGAGCAAGTCAACAACCTACGAGAGATCCAAGCACTGAGGCGCCTGAATCCGCAC 
CCAAACATTCTTATGTTGCATGAAGTGGTTT^ 

ATATGTGAACTTATGGAC^TGAATATTTATGAGCTAATACGAGGGAGAAGATACCCATTA 
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TCAGAAAAAAAAATTATGCACTATATGTACCAGTTATGTAAGTCCCTGGATCATATTCAC 

AGAAATGGAATATTTCACAGAGATGTAAAACCAGAAAATATACTAATAAAGCAGGATGTC 

CTGAAATTAGGGGACTTTGGCTCCTGCCGGAGTGTCTATTCCAAGCAGCCGTACACGGAA 

TACATCTCCACCCGCTGGTACCGGGCCCCGGAGTGTCTCCTCACTGATGGGTTCTACACG 

TACAAGATGGACCTGTGGAGCGCCGGCTGTGTGTTCTACGAGATCGCCAGTCTGCAGCCC 

CTCTTTCCTGGAGTAAATGAACTGGACGAAATCTCAAAAATCCACGATGTC^ 

CCCGCTCAGAAGATCCTCACCAAGTTCAAACAGTCGAGAGCTATGAATTTTGATTTTCCT 

TTTAAAAAGGGATCAGGAATACCTCTACTAACAACCAATTTGTCCCCAa^ATGCCTCTCC 

CTCCTGCACGCAATGGTGGCCTATGATCCCGATGAGAGAATCGCCGCCCACCAGGCCCTG 

CAGC^CCCCTACTTCCAAGAACAGAGGAAAACAGAGAAGCGGGCTCTGGGCAGCCACAGA 

AAAGCTGGCTTTCCGGAGCACCCTGTGGCACCGGAACaVCTCAGTAACAGCTGCCAGATT 

TCCAAGGAGGGCAGAAAGCAGAAACAGTCCCTAAAGCAAGAGGAGGACCGTCCCAAGAGA 

CGAGGACCGGCCTATGTCATGGAACTGCCCAAACTAAAGCTTTCGGGAGTGGTCAGACTG 

TCGTCTTACTCCAGCCCCACGCTGCAGTCCGTGCTTGGATCTGGAACAAATGGAAGAGTG 

CCGGTGCTGAGACCCTTGAAGTGCATCCCTGCGAGCAAGAAGACAGATCCGCAGAAGGAC 

CTTAAGCCTGCCCCGCAGCAGTGTCGCCTGCCCACCATAGTGCGGAAAGGCGGAAGATAA 

SEQ ID NO: 58_AB023153_H, ICK_H 

ATGAATAGATACACT^CAATCAGGCAGCTCGGGGATGGAACCTACGGTTCCGTCCTGCTG 

GGAAGAAGCATTGAGTCTGGGGAGCTGATCGCTATTAAAAAAATGAAAAGAAAATTTTAT 

TCCTGGGAGGAATGCATGAACCAACGGGAGGTTAAGTCTTTAAAGAAGCTCAACCA 

AATGTAGTCAAATTAAAAGAAGTTATCAGGGAAAATGATCATCITT^ 

TAC^TGAAGGAAAATCTTTACCAGCTCATTAAAGAGAGAAATAAGTTGTTTCCTGAGTCT 

GCTATAAGGAATATCATGTATCAGATATTACAAGGACTCGCATTTATTCACAAACTCGGC 

TTCTTTCATCGAGACTTAAAGCCTGAGAACCTCCTCTGCATGGGACCAGAACTTGTGAAA 

ATTGCAGACTTTGGTTTGGCCCGAGAAATACGATCAAAACCTCCATATACAGATTATGTA 

TCTACCAGATGGTACAGGGCTCCAGAAGTACTCCTGAGGTCTACCAACTACAGCTCCCCC 

ATTGACGTCTGGGCGGTGGGCTGCATCATGGCAGAAGTTTACACCCTCAGGCCACTCTTC 

CCTGGAGCCAGTGAAATTGACACAATATTCAAAATTTGCCAAGTGCTGGGGACACCAAAA 

AAGACTGACTGG C CTGAAGGCTATCAACTTTCAAGTG CAATGAACTT C CGTTGGC CACAG 

TGTGTACCCAATAACTTAAAGACCTTGATTCCCAATGCTAGCAGTGAAGCAGTCCAGCTC 

CTGAGAGACATGCTTCAGTGGGATCCGAAGAAACGACCAACAGCTAGTCAGGCACTTCGA 

TATCCTTACTTCCAAGTTGGACACCCACTAGGC^GCACCACAC^AAACCTTC^GGATT^ 

GAAAAACCACAGAAAGGCATCCTGGAAAGGGCAGGCCCACCTCCTTATATTAAGCCAGTC 

C(^CCTGCCCAGCCACCAGC(^GCCACACACACGAATTTCTTCACGACA 

AGCCAGCCCCCTCTGCATCTCACGTACCCCTACAAAGCAGAGGTCTCCAGGACAGATCAC 

CCAAGCC^TCTCCAGGAGGAC^GCCAAGCCCGTTGCTTTTCCCATCCCTCCACAACAAG 

CT^TCCACAGTCGAAAATCACAGCTGGCCTGGAGCACAAAAATGGTGA 

AGTAGGAGAAGGTGGGGTCTTATTTC CAGGT CAACAAAGGATT CAGATGATTGGGCTGAC 

TTGGATGACTTGGATTTCAGTCCATCCCTCAGC^GGATTGACCTGAAAAACAAGAAAAGA 

CAGAGTGATGAC^CTCTCTGCAGGTTTGAGAGTGTTTTGGACCTGAAGCCCTCTGAGCCT 

GTGGGCACAGGAAACAGTGCCCCCACCCAGACGTC^TATCAGCGGCGAGACACGCCCACC 

CTGAGATCTGCAGCCAAGCAGCACTATTTGAAGCACTCTCGATACTTGCCTGGGATCAGT 

ATAAGAAATGGCATACTCTCGAATCCAGGCAAGGAATTTATTCCACCTAATCCATGGTCT 

AGTTCTGGCTTGTCTGGAAAATCTTCAGGGACAATGTCAGTAATCAGCAAAGTAAAT^ 

GTTGGTTCCAGCTCTACAAGTTCTAGTGGACTGACTGGAAACTATGTCCCTTCCTTTCTG 

AAAAAAGAAATCGGTTCTGCTATGCAGAGGGTACACCTAGCACCTATTCCAGACCCTTCC 

CCTGGTTATTCCTCCCTGAAGGCCATGAGACCrrCATCCTGGGCGACCATTCTTGGACACC 

CAGCCTAGAAGCACTCCTGGGTTGATACCACGGCCTCCAGCCGCCCAGCCAGTGCATGGC 

CGGACAGACTGGGCTTCCAAGTACCCATCCCGGCGGTGA 
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SEQ ID NO: 59_AA83 9940_M 

AGCAGCAACAATGGTGGCATGAGTGCAGAGGAGGAGATAGGGCCTGGGGCTGAGCCTATG 

AGAGGACCAAGCTTGGCTACAAGGGACTGGAGAGATGAGACTGTTGGGACCACAGACCTG 

CAGCAAGGCATAGACCCAGGAGCAGTGAGCCCTGAGCCTGGGAAGGACCACGCAGCCCAG 

GGCCCAGGAAGAACTGAAGCTGGAAGGGTATCTTCTGCTGCAGAGGCT 

CTAGATGACAGCGCAGCACCCCCAGCCCCTTTTGAACACCGGGTAGTGAGCATCAAAGAT 

ACCCTGATCTCAGC^GGCTACACGGTATCCCAACATGAAGTCITAGGAGGGGGTCGGTTT 

GGCCAGGTGCACAGGTGTACAGAGAGGTCTACAGGCCTTGC^ 

AAAGTGAAGAACGTAAAGGACCGGGAGGATGTGAAGAATGAGGTCAACATCATGAACCAG 
CTC^GCCACGTAAACTTGATCCAACTTTATGATGCGT^ 

CTGATCATGGAGTATGTGGATGGAGGCGAACTCTTTGACCGGATCACGGATGAGAAGTAC 
CACCTCACTGAGTTGGATGTGGTCTTGTTCACGAGGCAGATCTGTGAGGGTGTGCATTAC 
CTGCATCAGCACTATATCCTGCACCTGGACCTCAAGCCTGAGAACATATTGTGTGTCAGC 
CAGACAGGG CATCAAATTAAGATCATTG ACTTTGGG C TGGCTAGAAG ATACAAGCC T CGG 
GAGAAGCTAAAGGTGAACTTTGGTACTCCGGAGTTCCTGGCCCCAGAAGTTGTTAACTAT 
GAGTTTGTGTC71TTTCCAACAGACATGTGGAGTGTGGGAGTTATCACCTACATGCTACTC 
AGTGGTTTGTCCCCATTTCTAGGGGAGACAGATGCAGAGACCATGAATTTTATTGTGAAC 
TGCAGCTGGGATTTCGATGCTGATACCTTCAAAGGGCT^ 

GTTTCCCGGTTACTGGTCAAAGAGAAGAGCTGTAGGATGAGCGCCACACAGTGCCTGAAA 

CACGAGTGGTTAAATCACCTGCCTGCCAAAGCCTCGGGCTCCAACGTTCGCCTCAGATCC 

CAACAACTGCTGCAGAAATATATGGCTCAGAGTAAATGGAAGAAACATTTCCACGTGGTG 

GCTGCAGTCAACAGGCTACGGAAATTTCCAACGTGTCCCTAATCTTCAACTCTGGTGTTC 

CACTGGGCCTGGGAATTCTTGAGGCAACACGAAGTGGTAATATGAAGAGATTACTCAAGA 

TTTTATGTAGATTGGCGCTTTGCTATTATTGATTTTTCTTATTTTGCAAAG^ 

AGGAAGCAAGAAAGAAAGAAAAGAAGAAAAGGGGGAAGAAAAGGAAAAGG CAGAAAGCAA 

GGAAACAGGCTACGTTGTTGCTCTTCTTGTAGGTGAAAGTGTTTTTATTAAAAGCCCTAG 

GAATGTTTTTCTGCCTCGTAAGGTCAGCAGGTCTCATATGCTGCTTGCTACCCCGCACCC 

TTCCTTTTGGTAATAAGAGCAGGCACGCTCAGGATGGGCAGGGAAATCCT^ 

TGGTCAAATTTGAATTCTAAACTTGTCATGATTA 

GAAGAGGGAGGAATTAGGTCCAACAGTGGGGGATGAATTTGACCGAAACATTGTATAAAA 
TTCTTAAAGAATTAATAAAATATATTTTTAAAGGAG 

SEQ ID NO: 60_AA460132_H 

GGAACCTCAGGCTTCAGAGAGCCGAAAAGTTGGGAGGCGTAACCACTTACAGGCCGGAAG 
TGTCCGGGGTGGACGCATTCGGGTAGCCGAAGAAGTCCCAGGATTGCCGAAGAAGTCCCA 
GGATTTCCGAAGCGAGCCGAAGCATCGCGACAGTTTTCAGAGACAGCTGATCGGTTGGAG 
CTGTTGCGCCGAGCAGTCATGGCGGCGGCCAGAGCTACTACGCCGGCCGATGGCGAGGAG 
CCCGCCCCGGAGGCTGAGGCTCTGGCCGCAGCCCGGGAGCGGAGCAGCCGCTTCTTGAGC 
GGCCTGGAGCTGGTGAAGCAGGGTGCCGAGGCGCGCGTGTTCCGTGGCCGCTTCCAGGGC 
CGCGCGGCGGTGATCAAGCACCGCTTCCCCAAGGGCTACCGGCACCCGGCGCTGGAGGCG 
CGGCTTGGCAGACGGCGGACGGTGCAGGAGGCCCGGGCGCTCCTCCGCTGTCGCCGCGCT 
GGAATATCTGCCCCAGTTGTCTTTTTTGTGGACTATGCTTCCAACTGCTTATATATGGAA 
GAAATTGAAGGCTCAGTGACTGTTCGAGATTATATTCAGTCCACTATGGAGACTGAAAAA 
ACTCCCCAGGGTCTCTCCAACTTAGCCAAGACAATTGGGC^GGTTTTGGCTCGAATGCAC 
GATGAAGACCTCATT(^TGGTGATCTCACCACCTCCAACATGCTCCTGAAACCCCCCCTG 
GAACAGCTGAACATTGTGCTCATAGACTTTGG^ 

GATAAGGGAGTAGACCTCTATGTCCTGGAGAAGGCCTTCCTCAGTACCCATCCCAACACT 
GAAACTGTGTTTGAAGCCTTTCTGAAGAGCTACTCCACCTCCTCCAAAAAGGCCAGGCCA 
GTGCTAAAAAAATTAGATGAAGTGCGCCTGAGAGGAAGAAAGAGGTCCATGGTTGGGTAG 
AAGAATGTGTATGACAACCACACACAGTGAAGCTCTTTTTTCAAAGTAAATTTGAAGAAA 
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TGCTACAAGTATGAGATGAGATCTAAGTAAAGGTGTTAAGATATTTTTAA 
ATCGTGTCATTATCATCTGCACTTCACTCAAGAGCTTACTATGTGTCTAAGTGATGTTCT 
AGGCAGAATTGGGTATTTAAAGTAAATTGAGGACAGGCTTCTCCCAGATTGTGACATGTA 
TATCTCAGATACATGGGTGTGGCATTGAACCACAT^ 

TCCTTGTGAGACAAGGATGAAGTCTCAGTTGCTGATACTCGCTGAGCTTACTGGCCCTCT 
AACCCAGTGTTTTTTTTTGTTGCT^ 

AATGGGATACAACCAGCATTTTAAAAAATGAAATAGAATACAGCATGG 
SEQ ID NO: 61_SGK034_H 

CAGAGAGAGAAGGTAAACCAAGGGAACATGCCAGGGCTTCAGAGCACCTTCCTAGCCATG 

GACACGGAGGAGGGGGTAGAGGTGGTGTGGAACGAGCTCGACTTCGGAG 

TTCGCGGCGCACGAGGAGAAGATCCAGACCGTGTTCGAGCAGCTGGTGCTGGTGGACCAC 

CCGAACATCGTGAAGTTGCACAAGTACTGGCTGGATACCTCTGAGGCCTGCGCGAGGGTC 

ATCTTCATCACAGAGTACGTGTCATCAGGC^ 

AAGAACCACAAGGCCATGAACGCCCGGGCCTGGAAGCGCTGGTGCACGCAGATCCTGTCT 

GCGOTCAGCTTCCTGCACGCCTGCAGCCCCCCAATCATCCACGGGAACCTGACCAG 

ACCATCTTCATTCAGCACAACGGCCTCATCAAGATCGGCTCCGTGTGGCACCGAATCTTC 

TCCAATGCACTTCCAGATGATCTCCGAAGCCCCATCCGCGCTGAGCGAGAGGAACTTCGG 

AACCTGCACTTCTTCCCCCCAGAGTATGGAGAGGTGGCCGATGGGACCGCTGTGGACATC 

TTCTCCTTTGGGATGTGTGCGCTGGAGATGGCTGTACTGGAAATCCAGACCAATGGGGAC 

ACCCGGGTCACAGAGGAGGCCATTGCTCGCGCCAGGCACTCGCTGAGTGACCCCAACATG 

CGGGAGTTCATCCTTTGCTGCCTGGCCCGGGACCCTGCCCGCCGGCCCTCTGCCCACAGC 

CTCCTCTTCCACCGCGTGCTCTTCGAGGTGCACTCGCTGAAGCTCCTGGCAGCCCACTGC 

TTCATCCAGCACCAGTACCTCATGCCTGAGAATGTGGTGGAGGAGAAGACCAAGGCCATG 

GACCTGCACGCGGTCTTGGCGGAGCTTCCCCGGCCCCGCAGGCCCCCGCTGCAGTGGCGG 

TACTCGGAAGTCTCCTTCATGGAGCTGGACAAATTCCTGGAGGATGTCAGGAATGGAATC 

TACCCACTGATGAACTTTGCAGCCACTCGACCCCTGGGGCTGCCCCGTGTGCTGGCCCCA 

CCCCCGGAGGAGGTCCAAAAGGCCAAGACCCCGACGCCAGAGCCCTTTGACTCTGAGACC 

AGAAAGGTCATCCAGATG(^GTGC^CCTGGAGAGAAGCGAGGACAAGGCGCGCTGGCAT 

CTCACTCTGCTTCTGGTGCTGGAAGACCGGCTGCACCGGCAGCTGACCTACGACCTGCTC 

CCAACGGACAGCGCCCAGGACCTCGCCTCGGAGCTCGTGCACTATGGCTTCCTCCACGAG 

GACGACCGGATGAAGCTGGCCGCCTTCCTGGAGAGCACCTTCCTCAAGTACCGTGGGACC 

CAGGCCTGACCCGGAGCCCCAGCCCCAGGGGACCATGCCGGGGTGCTGCCCGGGCAGGCC 

ATGTTGGGGAGACTCCAGCACCGTGGGGCTGCCCTCCT^ 

GCCCCGGTAGTGAAGGAACCCCCCGTCTCCTGAGAGTGGGGCTGACCCTGCCTTGGGCGC 
CGAGGGGTTGGGGGGTGGGTGTGGGGGAGCCGTTAGGC 

GTTGCCCCC^GAACCCCTTCCC^TATCCrrCC^TTCTCCGCCCTGAGTTCCTACCCAGGCT 
GCCTGGCTGGGGCCACTGCCTCCTCAGCATGCAGGAGGCTGCCCTGTAGGGAACCCCAGC 
TCTGGGGCTTGGGGGTGAGGGTCAGCCCTGGACAGACCTCTGCCCAGGGAACTGCTCCAT 
GGGGTCTGGGAGAGCAGCCATCCCCTGCTGGCACCATAGACCCACACAAGGAGCCTGCAC 
AGCAAGCC^GCGGTGACACACCTGCAGGTGTCAGGCATGGCACTGGGCACAACAGGGACC 
TGGCAGGAGAAACAGACCACAGAGAGGTCTGGAGTTGAGGCTGTTGTCAGCAAAGCCCCT 
GGTCCCACACAGCTCTGCCCTAGAGCCACCTCTTTGACCCTTTACCCACCCTGAGACCAG 
AACTTGCAGCCCCTCTGCAGATCTCCTCTGGCCACTGCAGCCCCTCCAATGGGCTTTTTC 
TCTCATGCATTCCCTGGCCTGGACKSC^ 

TCACAGCCCCTCCATGTTACCTCCCGCACCTCCTCCCTGGGGCAGCTGCTCCCTGGGCCT 
CTGAGGATGTCAGCTCCTGGCTCCCTGCCTCTCTCCCACTCCACTCCTGGCTCAGTCTTA 
GAGATTTCTATGCCCTCATGGATTCTACCCCTGCCTTCCTGGCCTCTTGATTCTTGGCTT 
GCCTCTCCTCCAATTCCAAACTTAGTGAAATGGCCTTAAGCATTTTAAACTGTATGTATA 
CATTAGCGCATTCATGCCTTTCTAAACGCATTTCAAATGTCAACCAGGAAGGCACACCAC 
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TGTATTAGTTTTATACTGCCGCTGTAAAATTTA 
TTATTGCAATTCTGTAGGCTGGAAGTCTGACTATGGGTCT 
TGGCAGGCTGCCTTCCTTCCTGGAGGTTCTAGGGGAGACTCT^ 
CTGCTGGCAGAATCCACATCCTTTCGGT^ 

TGTAAACTAAGGCCACTTCCAGCTTGTAGAGGCTGCCTACATTCCTTGGCTCTTGGCCCC 
CTCCTCCATCTTCAGAGCTAGCAGGTTCAGTCT 

TGCAGACAGGAAAGGTTGTCCCTAAGGACTCATGAGATTAGGTTGGGCCCAGCCAGATAA 
TACATGATAATCTCCCTCCTCAAGGTTTTTAATATTAAACACATCTGCAGGACACATTTT 
GCC^TGTAAACTAACATTCACTGGTTCCAGGGATT^ 

AAGGGTGGCATTCTGCTGACCACAGCACTCCAACCAAAAGCCAAAAACCAAAGCAAGACT 
TACTAACGCATATCAAATAAATTAAAGGTACAAAATCGTGAATCTCAGTTATCTTAAATA 
TTCCAATACTATTTACAAAATTATTCAAAT^ 

CTAAAGTAATTTCCATATCCTAGATGGAAACCCTCATGCTAAACTGTCTGATTATGCATG 
GTTCTAAATGGTTTCAGTGGCAAATACATAACATTGTACTACTGATTAAACTGAACTTAA 
AAGC 

SEQ ID NO: 62_AA103218_M SGK034_M 

CCACGCGTCCGCACCAGAGTATGGCGAAGTCAATGATGGGACTGGCTTTGTGGACATCTT 

CTCCTTCGGGATGTGTGCACTGGAGATGGCTGTACTCGAGATCCAAGCCAACGGGGATAC 

C7VGAGTCACAGAAGAGGCCATCGCTCGAGCCAGGCACTCACTGAGTGACCCCAACATGCG 

GGAATTCATCCTCTCCTGCCTGGCCCGGGACCCTGCCCGCCGACCCTCAGCCCACAACCT 

CCTCTTCCACCGAGTGCTCTTTGAGGTGCACTCGCTGAAGCTGCTGGCAGCTCACTGCTT 

CATCCAGCACCAGTACCTCATGCCTGAGAATGTGGTAGAGGAAAAGACCAAGGCCATGGA 

CCTCC7VTGCAGTTTTGGCTGAGATGCCGCAGCCCCATGGACCCCCAATGCAGTGGCGGTA 

CTCAGAGGTCTCCTTCTTGGAGCTGGACAAATTCCTAGAGGATGTCAGGAACGGGATCTA 

TCCACTGATGAACTTTGCGGCTGCTCGGCCCTTGGGGCTTCCCCGTGTGTTGGCCCCACC 

CCCAGAGGAAGCCCAAAAGGCCAAAACTCCAACGCCAGAACCCTTTGACTCGGAGACCAG 

GAAGGTGGTCCAGATGCAGTGCAACCTGGAAAGAAGCGAGGACAAGGCTCGGTGGCACCT 

TACTCTGCTCTTGGTGCTTGAGGACCGGCTACATCGGCAGCTGACCTATGATCTGCTCCC 

AACGGACAGTGCCCAGGACCTCGCTGCTGAACTAGTGCATTATGGCTTCCTGCACGAGGA 

TGACAGGACAAAGCTAGCAGCCTTTCTGGAGACGACTTTTCTCAAGTACCGAGGGACG^ 

AGCGTGACCTTCCCAGTCCTGACGGCCCAGCAGAGATACAGGGGCTCAGGGTTGTCCACT 

TGGCAAAGAGCCCCCACACTGCTCAAAGCTGCCTTCTGCCTGTGTTCCCTGGAACTGAAC 

ACAGGCCCTGCTAGTGAAGACACCCCCACCCCCCAGCTTTCTGCAGCAGTGTGGGACCCT 

GGGGTGGTGATGGAGCCCTGAGCCTGGACGAGAGTGGATACAGGTCAGTTAGGGGAACCG 

CTCCATCTGGTACTAGACAACAGCCATGCCTTCAGGTGGCATAGAAACCTAGGGAAGGAG 

CCTGAACTCAGGTGTCACAGTGCTGGGCATCAGGCAGACCAGACOTGACCTGATTGGAG 

ACTGTAGACTAGATAGCTTGGAGTTGAACCCATGGCCAGGGAATTCCTTGGTCCTGCTCA 

GACCAGTCCTGATCCCTTGCAGACCTGCCTTGAGCCCTCTTTCTGATCTTCCACACTCTT 

GAGACCAGGACCTGTGTCCTCCCCAAAGCCCT^ 

TCTGGCCTAGGGGCTCAGGGGTCAGGCATCCTCCACATTCCCTCCCTGGGGAAGTTGTGT 

GTTTGAGTTGAGGATGTGGGTTCCTGGCTCCCTCTTTCTCCCCAGCCCAACTTGTCTCTT 

TCTTACTGGTTTCAAAGTCCTGATGAACGCTTCCCCTCAGAGCCACCCTGGTTTCCTTGG 

TTCTTGAACHXSCCTCTCTCCCAACTTCAAACC^ 

ATAAATGTAATGCAGTCACGGTCCTTTTTAAACACT^ 

ACTATTGTATTAGGAATAGTTCCACATTGCTGCTGTTAACAGATATCATAAACCCAGTGG 
TTTGAGACGACACACACAC^CACACACACACACAC^ 

CATCAAGTGTGATCCAGGCTCTCACTAGATTAATACCCAGGCTAAGTTCCTTTCTGGAAG 
CTGGGACTTACCTCCTGCTCCTTCAAGCTATTGGCAGAACTCACTTCCCTGCAATGGTAA 
GGCAGAAATCCCTATTTTCTCAACAGCTGCCAACTAAGAACCCCTCTCAGCTTCTAGAGG 
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CCACCAACTTTTCTTAGTTCTTCTTTCT 

CTTTGTCCTGGGCTAGCTGACTGGCTTGCCACTGCTGGGAAGAGTTGGGGCCTTTTGTGA 
GTAGGTTGGACCCACCAGGATAACCGAGGATGATCCCCTTCTCAGGGTCTATAGATGAAC 
CACACCTGCGCAGTTCCTTCTGCTGTCATCCTGGGCTTTGGTGCTTGGAGAACAGCCGTG 
GGCGGTGGGTGTTGTTACTGTGGTACCTACC^ 

AATAAAACAGATTTGTCATGGGACATCTAATAAATTAAATGAACTCTG 
SEQ ID NO: 63_NEK7_H, N34132_H 

CACGAATCCGAGCCCGCTCGCCTCTCTCCAGCGAACCGACCATGTCTGGCGGCGCCGCAG 
AGAAGCAGAGCAGCACTCCCGGTTCCCTGTTCCTCTCGCCGCCGGCTCCTGCCCCCAAGA 
ACGGCTCCAGCTCCGATTCCTCCGTGGGGGAGAAACTGGGAGCCGCGGCCGCCGACGCTG 
TGACCGGCAGGACCGAGGAGTACAGGCGCCGCCGCCACACTATGGACAAGGACAGCCGTG 
GGGCGGCCGCGACCACTACOVC(^CTGAGCACCGCTTCTTCCGCCGGAGCGTCATCTGCG 
ACTCCAATGCCACTGCACTGGAGCTTCCCGGCCTTCCTCTTTCCCTGCCCCAGCCCAGCA 
TCCCCGCGGCTGTCCCGCAGAGTGCTC(ZACCGGAGCCCCACCGGGAAGAGACCGTGACCG 
CCACCGCCACTTCCCAGGTAGCCC^G(^GCCTCCAGCCGCTGCCGCCCCTGGGGAACAGG 
CCGTCGCGGGCCCTGCCCCCTCGACTGTCCCCAGCAGTACCAGCAAAGACCGCCCAGTGT 
CCCAGCCTAGCCTTGTGGGGAGCAAAGAGGAGCCGCCGCCGGCGAGAAGTGGCAGCGGCG 
GCGGCAGCGCCT^GGAGCCACAGGAGGAACGGAGCCAGCAGCAGG^ 

TGGAGACCAAGGCCGTGGG^TGTCTAACGATGGCCGCTTTCTCAAGTTTGACATCGAAA 

TCGGCAGAGGCTCCTTTAAGACGGTCTACAAAGGTCTGGACACTGAAACCACCGTGGAAG 

TCGCCTGGTGTGAACTGCAGGATCGAAAATTAACAAAGTCTGAGAGGCAGAGATTTAAAG 

AAGAAGCTGAAATGTTAAAAGGTCTTCAGCATCCCAATATTGTTAGATTTTATGATTCCT 

GGGAATCCACAGTAAAAGGAAAGAAGTGCATTGTTTTGGTGACTGAACTTATGACGTCTG 

GAACACTTAAAACGTATCTGAAAAGGTTTAAAGTGATGAAGATCAAAGTTCTAAGAAGCT 

GGTGCCGTCAGATCCTTAAAGGTCTTCAGTTTCTTCATACTCGAACTCCACTTAT 

ACCGCGATCTTAAATGTGACAACATCTTTATCACCGGCCCTACTGGCTCAGTCAAGATTG 

GAGACCTCGGTCTGGCAACCCTGT^AGCGGGCTTCTTTTGCCAAGAGTGTGATAGGTACCC 

CAGAGTTCATGGCCCCTGAGATGTATGAGGAGAAATATGATGAATCCGTTGACGTTTATG 

CTTTTGGGATGTGCATGCTTGAGATGGCTACATCTGAATATCCTTACTCGGAGTGCC7UUV 

ATGCTGCGCAGATCTACCGTCGCGTGACCAGTGGGGTGAAGC 

TAGCAATTCCTGAAGTGAAGGAAATTATTGAAGGATGC^ 

GATATTCCATCAAAGACCTTTTGAACCATGCCTTCTTCCAA 

TAGAATTAGCAGAAGAAGATGATGGAGAAAAAATAGCCATAAAATTATGGCTACGTATTG 

AAGATATTAAGAAATTAAAGGGAAAATACAAAGATAATGAAG CTATTGAGTTTTG TTTTG 

ATTTAGAGAGAGATGTCCCAGAAGATGTTGCACAAGAAATGGTAGAGTCTGGGTATGTCT 

GTGAAGGTGATCACAAGACCATGGCTAAAGCTATCAAAGACAGAGTATCATTAATTAAGA 

GGAAACGAGAGCAGCGGCAGTTGGTACGGGAGGAGCAAGAAAACAAAAAGCAGGAAGAG 

GCAGTCTCAAACAGCAGGTAGAACAATCCAGTGCTTC 

CTTCTGCTAGCACCGGCATACCTACTGCTTC^ 

TAGAACCTGAAGAACCTGAGGCAGATCAACATCAACAACTAGAGTACCAG(^^ 
TATCTGTGTTATCTGATGGGACGGTTGACAGTGGTCAGGGATCCTCTGTCTTCACAGAAT 
CTCGAGTGAGCAGCCAACAGACAGTTTCATATGGGTTCCCAANNCATG 
CTACAGGCACAGTCCCAGGGCATATACC 

GGGTATATCC^CCCTCAAGTGTGCAGCAGGGAATACAGCAGACAGCCCCTCCTCAACAGA 

GAGTGCAGTATTCACTTTGACAGACATCAACCT 

TGAGTCAGCCTCAAGCTCCACAAGTCITGCCT 

AGGGAGTCTCTCAGGTTGCTCCTGCAGAGCCAGTTGCAGTAGCACAGCCCCAAGCTACCC 
AGCCGACCACTTTGGCTTCCTCTGTAGACAGTGCACAT^ 

GTGATGGCAATGAGAACGTCCC^TCTTCC^GTGGAAGGCATGAAGGAAGAACTACAAAAC 
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GGCATTACCGAAAATCTGTAAGGAG^^ 
TAAGAATTTTGAATGTTTCAAATAAAGGAGACCGAGT^ 

ATAATAGGAAAATGGTTAC^TTCAAATTTGACCTAGATGGTGACAACCCCGAGGAGATAG 
CAACAATTATGGTGAACAATGACTTTATTCra^ 

AAGTGCGAGAAATTATTGAAAAAGCTGATGAAATGCTCAGTGAGGATGTCAGTGTGGAAC 

CAGAGGGTGATCAGGGATTGGAGAGTCTACAAGGAAAGGATGACTATGGCTTTTCAGGTT 

CTCAGAAATTGGAAGGAGAGTTCAAACAACCAATTCCTGCGTCTTCCATGCC^ 

TAGGCATTCCTACCAGTTCTTTAACTCAAGTTGTTCATTCTGCGGGAAG^ 

TGAGTCCTGTGCCAGAAAGCCGATTACGAGAATCAAAAGTTTTCCCCAGTGAAATAACAG 

ATACAGTTGCTGCCTCTACAGCTCAGAGCCCTGGAATGAACTTGTCTCACTCTGCATCAT 

CCCTTAGTCTACAACAGGCCTTTTCTGAACTTAGACGTGCCCAAATGACAGAAGGACCC^ 

ATACAGCACCTCCAAACTTTAGTCATACAGGACCA^ 

TAAGTAGCATTGCTGGAGTCCCAACCACAGCAGCAGCCACAGCACCAGTC 
GCAGCCCTCCTAATGACATTTCCACATCAGTAATTCAGTCTGAGGTTACAGTGCCCACTG 
AAGAGGGGATTGCTGGAGTTGCCACCAGCAC^GGTGTGGTAACTTC^GGTGGTCTCCC^ 
TACCACCTGTGTCTGAATCACCAGTACTTTCCAGC^ 

CAGTTGTCTCAATATCTACTAC^TCCCCGTCACTTa^GTCCCCACATCCACATCTGAGA 
TCGTTGTTTCTAGTACAGCACTGTATCCTTCAGTAACAGTTTCAGCAA^ 
CAGGGGGCAGTACTGCTACCCCAGGTCCTAAGCCTCCAGCTGTAGTATCTCAGC^ 
CAGGCAGCACTACTGTGGGAGCCACATTAACATC^ 

GCACAGCTTCACAGCTGTCGATTCAGCTTAGCAGCAGTACTTCTACTCCTACTT^ 

AAACCGTGGTAGTTAGCGCACACTCACTAGATAAGACATCTCATAGCAGTACAACTGGAT 

TGGCTTTCTCCCTCTCTGCACCATCTTCCTCTTCCTCTCCTGGAGCAGGAGTGTCTAGTT 

ATATTTCTCAGCCTGGTGGGCTGCATCCTTTGGTCATTCCATCAGTGATAGCTTCTACTC 

CTATTCTTCCCCAAGCAGCAGGACCTACTTCTACACCTTTATTACCCCAAGTA^ 

TCCCACCCTTGGTACAGCCTGTTGCCAATGTGCCTGCTGTACAGCAGACACTAATTCATA 

GTCAGCCTCAACCAGCTTTGCTTCCCAACCAGCCCCATACTCATTGTCCTGAAGTAGATT 

CTGAT ACACAAC C CAAAGCT C C TGGAATTGATGACATAAAGACT CTAGAAG AAAAG CTGC 

GGTCTCTGTTCAGTGAACACAGCTCATCTGGAGCTCAGCATGCCTCTGTCTCACTGGAGA 

CCTCACTAGTCATAGAGAGCACTGTCACACCAGGCATCCCAACTACTGCTGTTGCACCAA 

GCAAACTCCTGACTTCTACCAC^GTACTTGCTTACCACCAACCAATTTACCACTAGG^ 

CAGTTGCTTTGCCAGTTACACCAGTGGTCAC^CCTGGGCAAGTTTCTACCCCAGTC^G^ 

CTACTACATCAGGAGTGAAACCTGGAACTGCTCCCTCCAAGCCACCTCTAACTAAGGCTC 

CGGTGCTGCC71GTGGGTACTGAACTTCCAGCAGGTACTCTACCCAGCGAGCAGCTGCCAC 

CTTTTCCAGGACCTTCTCTAACCCAGTCCCZAGCAACCT 

TGAGAAGAACACTTAGTCCAGAGATGATCACAGTGACT 

TGGCGGCTCCAACAGCAATCACAGAAGCAGGAACACAGCCTCAGAAGGGTGTTTCTCAAG 

TCAAAGAAGGCCCTGTCCTAGCAACTAGTTCAGGAGCTGGTGTTTTTAAGATGGGACGAT 

TTCAGGTTTCTGTTGCAGCAGACGGTGCCCAGAAAGAGGGTAAAAATAAGTCAGAAGATG 

CAAAGTCTGTTCATTTTGAATCCAGCACCTCAGAGTCCTCAGTGCTATCAAGTAGTAGTC 

CAGAGAGTACCTTGGTGAAACC^GAGCCGAATGGCATAACCATCCCTGGTATCTCTTCAG 

ATGTGCCAGAGAGTGCCCACAAAACTACTGCCTCAGAGGC^^ 

CTACCAAGGTTGGACGTTTTCAGGTGACAACTACAGC^^ 

TATCAAAAACTGAGGACAAGATCACTGACACAAAGAAAGAAGGACCAGTGGCATCTCCTC 

CTTTTATGGATTTGGAACAAGCTGTTCTTCCTGCTGTGATACCAAAGAAAGAGAAG 

AACTGTCAGAGCCTTCACATCTAAATGGGCCGTCTTCTGACCCGGAGGCCGCTTTTTTAA 

GTAGGGATGTGGATGATGGTTCCGGTAGTCCACACTCGCCCCATCAGCTGAGCTCAAAGA 

GCCTTCCTAGCCAGAATCTAAGTCAAAGCCTTAGTAATTCATTTAACTCCTCTTACATGA 

GTAGCGACAATGAGTCAGATATCGAAGATGAAGACTTAAAGTTAGAGCTGCGACGACTAC 

GAGATAAACATCTCAAAGAGATTCAGGACCTGC^GAGTCGCCAGAAGC^TGAAATTGAAT 
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CTTTGTATACCAAACTGGGCAAGG 

TTTC^GGGAGAAGACGACGACCCACTAAAAGCAAAGGCAGCAAATCTAGTC 

CCTTGGGGAATAAAAGCCCCCAGCTTTCAGGTAACCTGTC^ 

TCITGCACCCCCAGCAGACCOTCC^CCCTCCTGGCAACATCCCAG^ 

AGCTGTTACAGCCCCTTAAGCCATCTCCCTCCAGTGACAA 

GTGATGGTGCCATTTCAGTACCAAGCCTTTCTGCTCCAGGTCAA 

TCATCGTCCAAAAACAATAAAATGGAGATGTTGCCATACCTGGGACAAAAGCCT^ 

GCGGGTTGGGAGACTAGCTGACCAGAACACAGCCTGTGTGTTGTACACTGAAGAATCTGG 

GTGAAAAGGGAAGTGGAGTGATAATGAGAATCGGTGGGCTCACTGCTCCCATTAGGTGAA 

ATTACTTTTTTTCAAGGAATTACAGTGAAAAGTTACATCTGTGTGGCCTATATGACTTGC 

TCATTTGGGATTTGGAACTTAGGCTTTAATATTAGGCTGAGATTTCCTGGATGAAATTCT 

AAGGTGTTTTAGCAGTTTCTGAAGCTAATAC^T 

CTTTTAAGTATGGGAGTGGCATACTAAAATGAATAACCTTACAATTCAGTTTTTTATC^ 
TAATCTACTTTCCAAATATAGCTCTGTTTATTAGTGATTGCTGAAAAAATTCCCACAGAG 
GAAAGAGCTTTTAGTCATATTAGAACAAGAATTGAAAAGACTTGGGCATCTGGGTGAGAA 
GAATGAAAAAAATATAGGTACTGGCTTATGTGCCTTTG 

GATCAGTCTCTTCACAGGAAGAATGCACTTGATTGGTAAGGAGGGCAAACTAGCTAGCAT 
TATTCGAACTAAGAAAAGCTTCCGCATTTTGCAGATGGGTAGAATTAAGACCTAATATTT 
CATCTCTTACATATCTGACCTTCCCCCCAGAAGCTTGTTCTTCTGTGTGCCATCTTAGTG 
CATTTC^CCACTCCAGCCTCAAGTTTCTAACATCTTGTAGTTGTGTTCTGTCTCTTCTCC 
TCTCTCTGTTCTACCCTGTTTTTCCCCTCTC^ 

TGAACAGGTGACATT(^AACCTGGTGGCAGGAGGACCCGATTTCTGAGTACGCCCTGCTT 
GGCTCTTTGTGTGTAACACCTTTACTCCTTCCTTGTCCTTGTGTTTCTGCTGCTTGGATC 
TGATGTTTCACGCAGTCCATTTTCATTTGTC 

TGGCTGAATTACTGTTACCCTCAGAAGTTTGGGCCCCCAC^TTAATTATGATAAAAAATG 
TCAAAATAACAAGTTATCTACAAATTTC^ 

GGATCTGTGACAGAGAGTGGATATGGTATCTAGGCAATAGATTGCTGGGTCATTTAGAAT 
AATGAAGACTGAACTCCACAGTCGTAGTCAGTGCTGTCTGTCTGCCCTAGCATTAGAAAT 
GAGAGAAATCAGCCAGACACGGTGGCGTACACCTGTAATCCCAGCACTTTGGGAGGCCGA 
GGCGGG AAGATTGCTTGAGGCCAGGAGCTCGAGACCAACCCTGGGCAACATGGTGATACC 
CCATCTCT 

SEQ ID NO: 64_BCON3_H 

GCGGAGCGCAGCTGTGAGGGAGTCGCTGTGATCCGGGGCCCCGGAACCCGAGCTGGAGCT 

GAAGCGCAGGCTGCGGGGCGCGGAGTCGGGAGGCCTGAGTGTTCCTTCCAGCATGTCGGA 

GGGGGAGTCCCAGACAGTACTTAGCAGTGGCTCAGACCCAAAGGTAGAATCCTCATCTTC 

AGCTCCTGGCCTGACATCAGTGTCACCTCCTGTGACCTCCACAACCTCAGCTGCTTCCCC 

AGAGGAAGAAGAAGAAAGTGAAGATGAGTCTGAGATTTTGGAAGAGTCGCCCTGTGGGCG 

CTGGCAGAAGAGGCGAGAAGAGGTGAATCAACGGAATGTACCAGGTATTGACAGTGCATA 

CCTGGCCATGGATACAGAGGAAGGTGTAGAGGTTGTGTGGAATGAGGTACAGTTCTCTGA 

ACGCAAGAACTACAAGCTGCAGGAGGAAAAGGTTCGTGCTGTGTTTGATAATCTGATTCA 

ATTGGAGCATCTTAACATTGTTAAGTTTCACA 

GGCCAGGGTCATTTTTATCACAGAATA 

GAAGACCAAAAAGAACC^CAAGACGATGAATGAAAAGGCATGGAAGCGTTG^ 

AATCCTCTCTGCCCTAAGCTACCTGC^CTCCTGTGACCCCCCCATCATCCATGGGAACCT 

GACCTGTGACACCATCTTCATCCAG(^ 

TGACACTATCAACAATCATGTGAAGACTTGTCGAGAAGAGCAGAAGAATCTACACTTCTT 
TGCAC(^GAGTATGGAGAAGTCACTAATGTGACAACAGCAGTGGACATCTACTCCTTTGG 
CATGTGTGCACTGGAGATGGCAGTGCTGGAGATTCAGGGGAATGGAGAGTCCTCATATGT 
GCCACAGGAAGCCATCAGCAGTGCCATCC7VGCTTCTAGAAGACCCATTACAGAGGGAGTT 
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CATTCAAAAGTGCCTGC^GTCTGAGCCTGCTCGCAGACCAACAGCCAGAGAACTTCTG 

CCACCCAGCATTGTTTGAAGTGCCCTCGCTCAAACTCCTTGCGGCCCACTGCATTGTGGG 

AC^CCAACACATGATCC(^GAGAACGCTCTAGAGGAGATCACCAAAAACATGGATACTAG 

TGCCGTACTGGCTGAAATCCCTGCAGGACCAGGAAGAGAACCAGTTCAGACTTTGTACTC 

TCAGTCACCAGCTCTGGAATTAGATAAATTCCTTGAAGATGTCAGGAATGGGATCTATCC 

TCTGACAGCCTTTGGGCTGCCTCGGCCCCAGCAGCCACAGCAGGAGGAGGTGACATCACC 

TGTCGTGCCCCCCTCTGTCAAGACTCCGACACCTGAACCAGCTGAGGTGGAGACTCGCAA 

GGTGGTGCTGATGCAGTGCAACATTGAGTCGGTGGAGGAGGGAGTCAAACACCACCTGAC 

ACTTC TGCTGAAGTTGGAGGACAAACTGAAC CGGCAC CTGAGCTGTGACCTGATG C CAAA 

TGAGAATATCCCCGAGTTGGCGGCTGAGCTGGTGCAGCTC 

CCAGAGCCGGTTGACTTCTCTGCTAGAAGAGACCTTGAACAAGTTCAATTTT^ 

CAGTACCCTCAACTCAGCCGCTGTCACCGTCTC 

TGATCTGCGCTGTGGCTGTCCCTGGACGTGCTGCAGCCCTCCTGTCCCTTCCCCCCAGTC 
AGTATTACCCTGTGAAGCCCCTTCCCTCCTTTATTATTCAGGAGGGCTGGGGGGGCTCCC 
TGGTTCTGAGC^VTCATCCTTTCCCCTCCCCTCTCTTCCTCCCCTCTGCACTTTGTTTACT 
TGTTTTGCACAGACGTGGGCCTGGGCCTTCTCAGCAGCCGCCTTCTAGTTGGGGGCTAGT 
CGCTGATCTGCCGGCTCCCGCCCAGCCTGTGTGGAAAGGAGGCCCACGGGCACTAGGGGA 
GCCGAATTCTACAATCCCGCTGGGGCGGCCGGGGCGGGAGAGAAAGGTGGTGCTGCAGTG 
GTGGCCCTGGGGGGCCATTCGATTCGCCTCAGTTGCTGCTGTAATAAAAGTCTACTTTTT 
GCT 

SEQ ID NO: 65_AA711829_M 

CTTAAGCAGTTTCTGAAGAAGACCAAAAAGAACCACAAGACTATGAATGAAAAGGCTTGG 
AAACGCTGGTGTACACAGATCCTCTCTGCCCTAAGCTACCTGCACTCCTGTGACCCTCCC 
ATCATCCATGGGAACCTGACCTGTGACACCATCTTCATCCAGCACAACGGACTCATCAAG 
ATTGGCTCTGTGGCTCCTGACACTATCAACAATCACGTGAAGACTTGCCGGGAAGAACAG 

GACATCTACTCCTTTGGCATGTGTGCACTGK^ 

GGCGAGTCCTCATATGTGCCACAGGAAGCCATCT^GCAGTGCCATCCAGCTACTAGAAGAC 

TCATTACAGAGGGAGTTTATTCAAAAGTGCCTGCAGTCTGAGCCTGCTCGGAGACCAACA 

GCCAGAGAACTTCTGTTCCACCCAGCACTGTTTGAAGTGCCCTCACTCAA 

GCTCACTGTATCGTGGGGCACCAACACATGATCCCAGAGAACGCTCTAGAGGAGATCACC 

AAGAACATGGATACCAGTGCTGTACTAGCTGAAATTCCCGCAGGGCCAGGACGA 

GTTCAGACTTTGTACTCTCAGTCACCAGCCCTAGAATTAGACAAATTC 

AGGAATGGGATCTACCCTCTGACAGCCTTTGGGCTACCTCGGCCTCAGCAGCCACAGCAG 

GAGGAGGTGACATCACCTGTTGTGCCCCCCTCTGTCAAGACTCCAACTCCTGAGCCAGCT 

GAAGTGGAGACACGAAAGGTGGTGCTGATGCAGTGCAACATCGAATCTGTGGAGGAGGGA 

GTCAAACACCATCTAACACTTCTGCTGAAGCTGGAGGACAAATTGAACCGGCACCTGAGC 

TGTGACCTGATGCCAAATGAGAGCATCCCGGACTTGGCAGCTGAGCTGGTGCAGCTGGGC 

TTCATTAGTGAGGCTGATCAGAGCCGCCTGACTTCTCTGCTGGAGGAGACGCTCAACAAG 

TTCAACTTCACCAGGAACAGTACACTCAACACAGCCACTGTCACCGTCTCCTCGTAGAGC 

TCACTTGAGCCAGGCCCCTAGCCAGGCTGTGGCTGTCCCTGGGCATGCTGCAGTCCTCCT 

GTCCCTTCTCCCCAGTCAGTATTACCCTTCGCGCCCATATTATTTAGGAGGGCTTTAGGG 

GCTCCCTGGTTGAGTATCACCCTGCCCCTTCCCCTCTCTTCCTCCCCTCTGCACTTTGTT 

TACTTGTTTTGCACAGACGTGGGCCTGGGCCTTCTCAGCAGCCACCTTCTAGCTGGGGGC 

TAGTAGCTGACCTGCTGCCTCCTGCCCTACTTGTGTGGACAGGAGGCCCACGGGCACTGG 

GGAAGCTGAGTTCTACAATCCCGCTGGGGCGCATGGGCAGGAGAGAAAGGTGGTGCTGCA 

GGGGTGGCCCCCCGGGGGGGGCATTCGAATCACCTCAGTTGCTGCTGTAATAAAGTCTAC 

TTTTTGCT 
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SEQ ID NO: 66_AA099102_H 

ATGTCATCATGTGTCTCTAGCCAGCCCAG(^GCAACCGGGCCGCCCCC(^GGATGAGCTG 

GGGGGCAGGGGCAGCAGCAGC^GCGAAAGCCAGAAGCCCTGTGAGGCCCTGCGGC^ 

TCATCCTTGAGCATCCT^CCT 

GGCTGTGCTGTGGACCTCGGCTTGGCGCGGGACCGGCCCCTGGAGGCCGATGGCCAAGAG 

GTCCCCCTTGACACCTCCGGGTCCCAGGCCCGGCCCCACCTCTCCGGTCGCAAGCTGTCT 

CTGCAAGAGCGGTCCCAGGGTGGGCTGGCAGCCGGTGGCAGCCTGGACATGAACGGACGC 

TGCATCTGCCCGTCCCTGCCCTACTCACCCGTCAGCTCCCCGCAGTCCTCGCCTCGGCTG 

CCCCGGCGGCCGACAGTGGAGTCTCACCACGTCTCCATCACGGGTATGCAGGACTGTGTG 

CAGCTGAATCAGTATACCCTGAAGGATGAAATTGGAAAGGGCTCCTATGGTGTCGTCAAG 

TTGGCCTACAATGAAAATGACAATACCTACTATGC^TGAAGGTGCTGTCCAAAAAGAAG 

CTGATCCGGCAGGCCGCTTTTCCACGTCGCCCTCCACCCCGAGGCACCCGGCCAGCTCCT 

GGAGGCTGCATCCAGCCCAGGGGCCCCATTGAGCAGGTGTACCAGGAAATT 

AAGAAGCTGGACCACCCCAATGTGGTGAAGCTGGTGGAGGTCCTGGATGACCCCAATGAG 

GACCATCTGTACATGGTGTTCGAACTGGTCAACCAAGGGCCCGTGATGGAAGTGCCCACC 

CTCAAACCACTCTCTGAAGACCAGGCCCGTTTCTACT^ 

GAGTACTTACACTACCAGAAGATCATCCACCGTGACATCAAACCTTCCAACCT 

GGAGAAGATGGGCACATCAAGATCGCTGACTTTGGTGTGAGCAAT^ 

GACGCGCTCCTCTCCAACTACGTGGGCACGCCCGCCTTCATGGCTCCCGAGTCGCTCTCT 

GAGACCCGC^GATCTTCTCTGGGAAGGCCAAGGATGTTTGGGCCATGGGTGTGACACTA 

TACTGCTTTGTCTTTGGCCAGTGCCCATTCATG^ 

AAGATCAAGAGTCAGK3CCCTGGAATTTCCAGAC 

GACCTGATCACCCGTATGCTGGACAAGAACCCCGAGTCGAGGATCGTGGTGCCGGAAATC 
AAGCTGCACCCCTGGGTCACGAGGCATGGGGCGGAGCCGTTGCCGTCGGAGGATGAGAAC 
TGCACGCTGGTCGAAGTGACTGAAGAGGAGGTCGAGAACTCAGTCAAACACATTCCCAGC 
TTGGCAACCGTGATCCTGGTGAAGACCATGATACGTAAACGCTCCTTTGGGAACCCATTC 
GAGGGCAGCCGGCGGGAGGAACGCTCACTGTCAGCGCCTGGAAACTTGCTCACCAAAAAA 
CCAACCAGGGAATGTGAGTCCCTGTCTGAGCTCAAGGAAGCAAGGCAGCGAAGACAACCT 
CCAGGGCACCGACCCGCCCCCCGTGGGGGAGGAGGAAGTGCTCTTGTGAGAGGCAGTCCC 
TGCGTGGAT^AGTTGCTGGGCCCCCGCCCCCGGCTCCCCCGCACGCATGCATCCACTGCGG 
CCGGAGGAGGCCATGGAGCCCGAGTAG 

SEQ ID NO: 67_5R69_17_2_H 

CCGGGATGTGAGCCTGGTGGTTGGCAGCTGGAGCCACGTCGGAGGGGGAAGTGTCGCAGC 

ATTCTCTGCAGGCATCACAGACCTGAGGC^ 

GCCATCCAAGTGGCTGAGTGGAGGGACCCTGCTC^ 

CCCTCAGGTAGGGATCGGGGCGCCTTGTCGCCGCCAGCCACGTGTGGCGTCCGGTACAGT 

CAGCAGAGTGCAGGGTGCGGGCACCAGGAAAGGGGGCGCAGGGGAACTCCCGCGGGCCTC 

GCGTTTGCAAACTTCTCGCCTGGGCAGGAGGCGGTCGTGGGAAAGAAGGTGGAAGAGC 

GCTTTTTGGAACTGTGCACGGGACAGATTGGACGCAC^ 

TGGAAAATTTGAAGCATATTATCACCCTTGGCCA^ 

TGAAATACTGCAAGAAACAGTGCCGGCGCCTGGGCCACCGCGTCCTCGGCCTGATCAAGC 
CTCTGGAGATGCTCCAGGACCAAGGAAAGAGGAGCGTC 

CCATGAACCGCTTCAAGGCTGCCCTGGAGGAGGCTAATGGGGAGATAGAAAAGTTCAGCA 
ATAGATCCAATATCTGCAGGTTTCTAACAGCAAGCCAGGACAAAATACTCTTCAAGGACG 
TGAACAGGAAGCTGAGTGATGTCTGGAAGGAGCTCTCGCTGTTACTTCAGGTTGAGCAAC 
GCATGCCTGTTTCACCCATAAGCC 

CAGACGAAGACAGGCGAGCTTTCCAGATGCTAAGAAGAGATAATGAAAAAATAGAAGCTT 
CACTGAGACGATTAGAAATCAACATGAAAGAAATCAAGGAAACTTTGAGGCAGTGTAAGT 
TATCATGTGCCCTGCTGTTTCTGATGGCCCCCAAACTAGAAGTCATCAGTTTACTGGGAC 
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CCCAGCCTCCCGCTACCCCTGCATTTGTCCAT 

CA(^GGTTTGGGGATCCATTCATGGCTAGCCCAGGCTTCTGTCCATGGAATAACATGT 

AGAGAGCTTCTTGACCAGTAAGATACCTTCTAGCAGCTGTCAAAGTACTTAAAAACCTCT 

ATGAATAGAATCAAAGCTTCAGTTCAGTTGCTGAATTTCCAAGAAGA^ 

TTTAAAATGCCCACTCATTCATTCATTCAAO^AAACTGTGAGTATCTGGTTTATGCCAGA 

GGCCATGCAAAGAGGTAACTAAGATGCAGAGAAGGACACTGCCTTCCAGGAGCTCACGGG 

GTGGAGGAGGAAAGAGGAAAGACAGACAGTGAACACACAACAGCAAGGTTACTGAGCTTG 

AACTATGTCCCTAACTACTAGATCTGAAATGACTACGCCAGATGCCAGATGCTCAAGTGC 

CAAGCTCTGGGTAACAGGAATAGACATCCTTCCAGGATGAGAGAGATGAGTCTGGATGAG 

GGTTAAGGCTGGAGGGACAGGCGGGATTTGAAGAGGAGGGAAAGGAAGTGGATGACACAT 

TCTGTTAACTGTCCAGCTGTGTCTCTACTGGTCACTCAGAGGCACGGGAGCCGCTCCCTT 

GGGCTGAGTCCATCAGAAGCCCCAGCCACCACCIAGCTCTGGTTCATGTAGTAGAGCTTCC 

C^CTCACACATCACAAATATGCCACCTCCCTTAGGACCCCTTCCTCTGCTCATTGACTCT 

TTTGTCTTCTTTCCTCTCGGGGGTGAGGTCAGATTTACCACCAAAATGCATGCAGGAGAT 

CCCGCAAGAGCAAATCAAGGAGATC^GAAGGAGCAGCTTTCAGGATCCCCGTGGATTCT 

GCTAAGGGAAAATGAAGT CAG CACACTTTATAAAGGAGAATAC CACAGAG CTCCAGTGG C 

CATAAAAGTATTCAAAAAACTCCAGGCTGGCAGCATTGCAATAGTGAGGCAGACTTTCAA 

TAAGGAGATCAAAACCATGAAGAAATTCGAATCTCCCAACATCCTGCGTATATTTGGGAT 

TTGCATTGATGT^AACAGTGACTCCGCCTCAATTCTCCATTGTCATGGAGTACTGTGAACT 

CGGGACCCTGAGGGAGCTGTTGGATAGGGAAAAAGACCTCACACTTGGCAAGCGCATGGT 

CCTAGTCCTGGGGGCAGCCCGAGGCCTATACCGGCTACACCATTCAGAAGCACCTGAACT 

CCACGGAAAAATCAGAAGCTCAAACTTCCTGGTAACTCT^GGCTACCAAGTGAAGCTTGC 

AGGATTTGAGTTGAGGAAAACACAGACTTCCATGAGTTTGGGAACTACGAGAGAAAAGAC 

AGACAGAGTCAAATCTACAGCATATCTCTGACCTCAGGAACTGGAAGATGTATTTTATCA 

ATATGATGTAAAGTCTGAAATATACAGCTTTGGAATCGTCCTCTGGGAAATCGCCACTGG 

AGATATCCCGTTTCAAGGTG7VAGAATGTGAAGACTGGCTCAGCCAGTGGCTGTAATTCTG 

AGAAGATCCGCAAGCTGGTGGCTGTGAAGCGGCAGCAGGAGCCACTGGGTGAAGACTGCC 

CTTCAGAGCTGCGGGAGATCATTGATGAGTGCCGGGCCCATGATCCCTCTGTGCGGCCCT 

CTGTGGATGAAATCTTAAAGAAACTCTCCACCTTTTCTAAGTAGTGTATCAAAATCT7VAA 

CCAAGGAGTCTCTGGACAAGAAGCTGGGAGAGGCACGAACTGGACATCTCTCTCTCTCAT 

ATCCTTCGGCATTGGGTTATCTATGGGTGCAAGGAGTGGGCACGCTTCTCTGTTACAAAT 

AGAAAACGATTCCAGTCATACAGGACACATCCCACTCCAAATGATATTTCCAAAAACATA 

CCTCTGACAGTAACTTTGATAGATGGTTTGTCAAATGTATCTTTCTGGGTATCCACACCT 

CTTGGCAATGAAATTTGCAGCTCCTCCCTTCCATAAATGAAGTCTCTTTCCCCACCATTT 

GAATCTGGGCTGGCACTGTGACTTGATTTGATCAATAGAATGTGGAAGAAGTGACTGTAT 

GCCAGTTCCAAGCCTAGGTTTCAAGAGGCCTTATAAATGTCTGTTGGAACCTTACCCAGC 

CATGGACATGTTGAGTGAGCATGCTGGAGAATGAG^ 

TTCCTAGCTGAAGTCATACTAGCCCAACCAACATGGCAGCTAACACATGAATGAGGCCAA 
TCAAGACCAGAAGAACCACTCAAGCAGATCCCAGCCCAAATTGCCCATTCACACAATCAG 
GAGCTAAATAAATTACTGTTGTCTTTT 

SEQ ID NO: 68_H85811_H 

CGCCCGGCCCCCTCCCCCGGCGCCGGCCACGGGAGGCGGTGATGCGGGCGCGGGCGGCCT 

CGGCTGCGCCGAGAGCGGAGACACAGGCTCAAGATGGGAGATTCCGACTGA^ 

GGCCGAGCTCGCGCGCCGCTTTCCCGTCCCCGTTGCCATGAACCGCGGACACCCCGGCCC 

CGATGGCCCCCGTGTACGAAGGTATGGCCTCACATGTGCAAGTTTTCTCCCCTCACACCC 

TTCAATCAAGTGCCTTCTGTAGTGTGAAGAAACTGAAAATAGAGCCGAGTTCCAACTGGG 

ACATGACTGGGTACGGCTCCCACAGCAAAGTGTATAGCCAGAGCAAGAACATCCCCCTGT 

CGCAGCCAGCCACCACAACCGTCAGCACCTCCTTGCCGGTCCCAAACCCAAGCCTACCTT 

ACGAGCAGACCATCGTCTTCCCAGGAAGCACCGGGCACATCGTGGTCACCTCAGCAAGCA 
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GCACTTCTGTCACCGGGCAAGTCCTCGGCGGACCACA^ 

TGAGCCTCCTTGATACCTACCAAAAATGTGGACT(^GCGTAAGAGCGAGGAGATCGAGA 
ACACAAGCAGCGTGCAGATCATCGAGGAGCATCCACCCATGA 

GGGCCACTGTCGCCACTGCCACCACGTCTACTGCCACCTCCAAAAACAGCGGCTCCAACA 

GCGAGGGCGACTAT(^GCTGGTGC^GCATGAGGTACTGTGCTCCATGACCAACACCTACG 

AGGTCTTAGAGTTCTTGGGCCGAGGGACGTTTGGGCT^GTGGTCAAGTGCTGGAAACGGG 

GCACCAATGAGATCGTAGCCATCAAGATCCTGAAGAACCACCCATCCTATGCCCGACAAG 

GTCAGATTGAAGTGAGCATCCTGGCCCGGTTGAGCACGGAGAGTGCCGATGACTATAACT 

TCGTCCGGGCCTACGAATGCTTCCAGCACAAGAACCACACGTGCTTGGTCTTCGAGATGT 

TGGAGCAGAACCTCTATGACTTTCTGAAGCAAAACAAGTTTAGCCCCTTGCCCCTCAAAT 

ACATTCGCCCAGTTCTCCAGCAGGTAGCCACAGCCCTGATGAAACTCAAAAGCCTAGGTC 

TTATCCACGCTGACCTCT^AACC^GAGAACATCATGCTGGTGGATCCATCTAGAC^CCAT 

ACAGAGTC^GGTCATCGACTTTGGTTCAGC(^GCCACGTCTCCAAGGCTGTGTGCTCCA 

CCTACTTGCAGTCCAGATATTACAGGGCCCCTGAGATCATCCTTGGTTTACCATTTTGTG 

AGGCAATTGACATGTGGTCCCTGGGCTGTGTTATTGCAGAATTGTTCCTGGGTTGGCCGT 

TATATCCAGGAGATTCGGAGTATGATCAGATTCGGTATATTTCACAAACACAGGGTTTGC 

CTGCTGAATATTTATTAAGCGCCGGGACAT^GACAACTAGGTTTTTCAACCGTGACACGG 

ACTCACCATATCCTTTGTGGAGACTGAAGACACCAGATGACCATGAAGCAGAGACAGGGA 

TTAAGTCAAAAGAAGC7VAGAAAGTACATTTTCAACTGTTTAGATGATATGGCCCAGGTGA 

ACATGACGACAGATTTGGAAGGGAGCGACATGTTGGTAGAAAAGGCTGACCGGCGGGAGT 

TCATTGACCTGTTGAAGAAGATGCTGACCATTGATGCTGACAAGAGAATCACTCCAATCG 

AAACCCTGAACCATCCCTTTGTCACCATGACACACTTACTCGATTTTCCCCACAGCACAC 

ACGTCAAATCATGTTTCCAGAACATGGAGATCTGCAAGCGTCGGGTGAATATGTATGACA 

CGGTGAACCAGAGCAAAACCCCTTTCATCACGCACGTGGCCCCCAGCACGTCCACCAACC 

TGACCATGACCTTTAACAACCAGCTGACCACTGTCCACAACCAGCCCTCAGCGGCATCCA 

TGGCTGCAGTGGCCCAGCGGAGCATGCCCCTGCAGACAGGAACAGCCCAGATTTGTGCCC 

GGCCTGACCCGTTCCAGCAAGCTCTCATCGTGTGTCCCCCCGGCTTCCAAGGCTTGCAGG 

CCTCTCCCTCTAAGCACGCTGGCTACTCGGTGCGAATGGAAAATGCAGTTCCCATCGTCA 

CTCAAGCCCCAGGAGCTCAGCCTCTTCAGATCCAACCAGGTCTGCTTGCCC^ 

GGCCAAGTGGK^CCCAGCAGATCCTGCTTC 

CCACCCACACCTCAGTGCAGCATGCCACCGTGATTCCCGAGACCATGGG^ 

AGCTGGCGGACTGGAGAAATACGCATGCTCACGGAAGCCATTATAATCCCATCATGCAGC 

AGCCTGCACTATTGACCGGTCATGTGACCCTTCC^GCAGCACAGCCCTTAAATGTGGGTG 

TGGCCCACGTGATGCGGCAGCAGCCAACCAGCACCACCTCCTCCCGGAAGAGT^^ 

ACCAGTCATCTGTGAGAAATGTCTCCACCTGTGAGGTGTCCTCCTCTCAGGCCATCAGCT 

CCCCACAGCGATCCAAGCGTGTCAAGGAGAACA^CCTCCCCGCTGTGCOVTGGTGCACA 

GTAGCCCGGCCTGCAGCACCTCGGTCACCTGTGGGTGGGGCGACGTGGCCTCCAGCACCA 

CCCGGGAACGGCAGCGGCAGACAATTGTCATTCCCGACACTCCCAGCCCCACGGTCAGCG 

TCATCACCATCAGCAGTGACACGGACGAGGAGGAGGAACAGAAACACGCCCCC^ 

CTGTCTCCAAGCAAAGAAAAAACGTCATCAGCTGTGTCACAGTCCACGACTCCCCCTACT 

CCGAOTCCTCC^GCAACACCTVGCCCCTACTCCGTGC^GCAGCGTGCTGGGCAC^CAATG 

CCAATGCCTTTGACACCAAGGGGAGCCTGGAGAATCACTGCACGGGGAACCCCCGAACCA 

TCATCGTGCCACCCCTGAAAACCCAGGCCAGCGAAGTATTGGTGGAGTGTGATAGCCTGG 

TGCC^GTCAAraCCAGTCACCACTCGTCCTCCT^^ 

CCTCCACCAGCGGTCACTCTTCAGGGAGCTCATCTGGAGCCATCACCTACCGGCAGCAGC 
GGCCGGGCCCCCACTTCCAGCAGCAGCAGCCACTCAATCTCAGCCAGGCTCAGCAGCACA 
TCACCACGGACCGCACTGGGAGCCACCGAAGGCAGCAGGCCTACATCACTCCCACCATGG 
CCCAGGCTCCGTACTCCTTCCCGCACAACAGCCCCAGCCACGGCACTGTGCACCCGCATC 
TGGCTGCAGCCGCTGCCGCTGCCCACCTCCCCACCCAGCCCC^CCTCrACACCTACACTG 
CGCCGGCGGCCCTGGGCTCCACCGGCACCGTGGCCCACCTGGTGGCCTCGCAAGGCTCTG 
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CGCGCCACACCGTGCAGCACACTGCCTACCCAGCCAGCATCGTCCACCAGGTCCCCGTGA 

GCATGGGCCCCCGGGTCCTGCCCTCGCCCACCATCC^ 

TTGCCCACCAGACCTACATCAGCGCCTCGCCAGCCTCC^ 

TCAGCCCCGCCAAGGTCAACCAGTACCCTTACATATAAACACT 

GGAGGGAGGGAGAGAATGGCCCGAGGGAGGAGGGAGAGAAGGAGGGAGGCGCTC 

CCGTGGGCGCTGGCCTTTTATACTGAAGATGCCGCAC^^ 

GGCGGGGGGGGGGGGGCAGAGGGCAGGGGGACGGGTCGGGACACCAGTGAAACTTGAACC 
GGGAAGTGGGAGGACGTAGAGCAGAGAAGAGAACATTTTTAAAAGGAAGGGATTAAAGAG 
GGTGGGAAATCTATGGTTTTTATTTTAAAAAAG 

SEQ ID NO: 69_DYRK3_H 

CGGGAGCGAAAGTGCGCTGAGCTGCAGTGTCTGGTCGAGAGTACCCGTGGGAGCGTCGCG 

CCGCGGAGGCAGCCGTCCCGGCGTAGGTGGCGTGGCCGACCGGACCCCCAACTGGCGCCT 

CTCCCCGAGCGGGGTCCCGAGCTAGGAGATGGGAGGCACAGCTCGTGGGCCTGGGCGGAA 

GGATGCGGGGCCGCCTGGGGCCGGGCTCCCGCCCCAGCAGCGGAGTTGGGGGATGGTGTC 

TATGACACCTTCATGATGATAGATGAAACCAAATGTCCCCCCTGTTCAAATGTACTCTGC 

AATCCTTCTGAACCACCTCCACCCAGAAGACTAAATATGACCGCTGAGCAGTTTACAGGA 

GATC7VTACTCAGCACTTTTTGGATGGAGGTGAGATG7VAGGTAGAACAGCTGTTTCAAGAA 

TTTGGCAACAGAAAATCCAATACTATTCAGTCAGATGGCATCAGTGACTC 

TCTCCTACTGTTTCTCAGGGTAAAAGTTCAGATTGCT 

TCATCCAAGGCACCCAAAGTGGTGCCTCTGAC^ 

CACCACCTCACTGCCTATGAGAAACTGGAAATAATTAATTATCCAGAAAT^ 
GGTCCAAATGCCAAGAAAAGACATGGAGTTATTGGTGGTCCCAATAATGGAGGGTATGAT 
GATGCAGATGGGGCCTATATTCATGTACCTCGAGACCATCTAGCTTATCGATATGAGGTG 
CTGAAAATTATTGGCAAGGGGAGTTTTGGGCAG^ 

CGACAGTACGTGGCCCTAAAAATGGTGCGCAATGAGAAGCGCTTTCATCGTCAAGCAGCT 
GAGGAGATCCGGATTTTGGAGCATCTTAAGAAACAGGATAAAACTGGTAGTATGAACGTT 
ATCCACATGCTGGAAAGTTTCACATTCCGGAACCATGTTTGCATGGCCTTTGAATTGCTG 
AGCATAGACCTTTATGAGCTGATTAAT^AAAAATAAGTTTCAGGGTTTTAGCGTCCAGTTG 
GTACGCAAGTTTGCCCAGTCCATCTTGCAATCTTTG 

ATTCACTGCGATCTGAAGCCAGAAAACATTCTCCTGAAACACCACGGGCGCAGTTCAAC 

AAGGTCATTGACTTTGGGTCCAGCTGTTTCGAGTACCAGAAGCTCTAC^CATATATCCAG 

TCTCGGTTCTACAGAGCTCCAGAAATCATCTTAGGAA 

ATATGGAGTTTTCGCTGCATCCTTGCAGAACTTTTAACAGGACAGCCTCTCTTCCCTGGA 

GAGGATGAAGGAGACCAGTTGGCCTGCATGATGGAGCTTCTAGGGATGCCACCACCAAAA 

CTTCTGGAGCAATCCAAACGTGCCAAGTACTTTATTAATTCCAAGGGCATACCCCGCTAC 

TGCTCTGTGACTACCCAGGCAGATGGGAGGGTTGTGCTTGTGGGGGGTCGCTCACGTAGG 

GGTAAAAAGCGGGGTCCCCCAGGCAGCAAAGACTGGGGGACAGCA 

GACTACTTGTTTATAGAGTTCTTGAAAAGGTG 

ACCCCAGCTCAAGCATTAAGACACCCTTGGATTAGCAAGTCT 

ACCATAGACAAGGTGT(^GGGAAACGGGTAGTTAATCCTGCAAGTGCTTTCCAGGGATTG 

GGTTCTAAGCTGCCTCCAGTTGTTGGAATAGCCAATAAGCTTAAAGCTAACTTAATGTCA 

GAAACCAATGGTAGTATACCCCTATGCAGTGTATTGCCAAAACTGATTAGCTAGTGGA^ 

GAGATATGCCCAGAGATGCATATGTGTATATTTTTATGATCTTACAAACCTGCAA^ 

AAAAATGCAAGCCCATTGGTGGATGTTTTTGTTAGAGTAGACTTTTTTTAAACAA 

AACATTTTTATATGATTATAAAAGAATTCTTCAAGGG CTAATTAC CTAACCA CTTG TAT 

TGGCCATCTGGAATATGCATTAAATGACTTTTTATAGGTCA 
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SEQ ID NO: 70_AA589241_M DYRK3_M 

C(^CGCGTCCGGAGTTGCTAGGAATGCCACCGCAGAAACTTCTGGAGCAATCCAAGCGTG 
CCAAGTACTTTATTAACTCCAAAGGCTTGCCTCGATACTGCTCCGTATCTACCCAGACGG 
ACGGGAGGGTGGTGCTTCTCGGGGGTCGCT^ 

GCAGCAAAGACTGGGCAACCGCACTGAAGGGCTGTGGTGACTACTTGTTCATAGAGTTTC 

TGAAACGATGCCTCCAGTGGGACCCCTCTGCCCGCCTCACCCCGGCTCAAGCATTAAGAC 
ATCCTTGGATTAGCAAGTCTACACCCAAACCTC 

GGGTAGTTAACCCTACAAATGCTTTCCAGGGACTGGGTTCCAAGCTGCCTCCAGTCGTTG 

GGATAGCCAGTAAGCTTAAAGCTAACCTAATGTCCGAAACCAGTGGTAGTATACCTCTGT 

GCAGTGTATTGCCAAAGCTGATTAGCTAGTGGACCACTC^ 

GTATTTTTAATTACCTTGCAAACATGCAAATGGAAAACGGAATAATT^ 

TGATGGATATGTTTTTGTTAGACTTTTTT^ 

AAAAGAACGCTTCAAGGGCTAATGTCAAACCAGCTTGTATTGGCCATCTGGAGTATACAT 
TAAATGACTTTTTCATAGGTC 

SEQ ID NO: 71_5R72_16_2_H 

GTCGAGGCGCAGCGCTGCCATGGCTGGGGGCCGTGGGGCCCCCGGGCGCGGCCGGGACGA 

GCCTCCGGAGAGCTACCCGC^CGACAGGACC^CGAGCTAC^GGCCCTGGAGGCCATCTA 

CGGCGCGGACTTCCAAGACCTGCGGCCGGACGCTTGCGGACCGGTCAAAGAGCCCCCTGA 

AATCZAATTTAGTTTTGTACCCTCAAGGCCTAACTGGTGAAGAAGTATATGTAAAAGTGGA 

TTTGAGGGTTAAATGCCCACCTACCTATCCAGATGTAGTTCCTGAAATAGAGTTAAAAAA 

TGCCAAAGGTCTATCAAATGAAAGTGTCAATTTGTTAAAATCTCGCCTAGAAGAACTGGC 

CAAGAT^CACTGTGGGGAGGTGATGATCTTTGAACTGGCTTACCACGTGCAGTCATTTC 

GAGCGAGCATAACAAGCCCCCTCCCAAGTC 

TCAGGAGGAGCAGCAGAGGCTGTTGGAGGCCAA.GCGGAAAGAAGAGCAGG^ 

AATCCTGCATGAGATTCAGAGAAGGAAAGAAGAGATAAAAGAAGAGAAAAAAAGGAAAGA 

AATGGCTAAGCAGGAACGTTTGGAAATTGCTAGTTTGTCAAACC^GATCATACCTCTAA 

GAAGGACCCAGGAGGACACAGAACGGCTGCCATTCTACATGGAGGCTCTCCTGACTTTGT 

AGGAAATGGTAAACATCGGGCAAACTCCTCAGGAAGGTCTAGGCGAGAACGTCAGTATTC 

TGTATGTAATAGTGAAGATTCTCCTGGCTCTTGTGAAATTCTGTATTTCAATATGGGGAG 

TCCTGATCAGCTCATGGTGGACAAAGGGAAATGTATTGGCAGTGATGAACA^ 

ATTAGTCTACAATGCTTTGGAAACAGCCZACTGGTGGCTTTGTCTTGTTGTATGAGTGGGT 

CCTTCAGTGGCAGAAAAAAATGGGTCCATTCCT^ 

TAAGTGCAAAAAGCAGATTCAAGGAACAGAAACAGAATTCAACTCACTGGTAAA 

CCATCCAAATGTAGTACGCTACCTTGCAATGAATCTCAAAGAGCAAGACGACTCCATCG^ 

GGTGGACATTTTAGTGGAGCAC^TTAGTGGGGTCTCT 

AGGCCCCATCCCTGTGCATCAGCTTCGCAGGTACACAGCTCAGCTCCTGTC^GGCCTTGA 

TTATCTGCACAGCAATTCTGTGGTGCATAAGGTCCTGAGTGCATCTAATGTCTTGGTGGA 

TGCAGAAGGCACCGTC^GATTACGGACTATAGCATTTCTAAGCGCCTCGCAGACATTTG 

CAAGGAGGATGTGTTTGAGCAAACCCGAGTTCGTTTTAGTGACAATGCTCTGCCTTATAA 

AACGGGGAAGAAAGGAGATGTTTGGCGTCTTGGCCTTCTGCTGCTGTCCCTCAGCCAAGG 

ACAGGAATGTGGAGAGTACCCTGTGACCATCCCTAGTGACTTACCAGCTGACTTTCAAGA 

TTTTCTAAAGAAATGTGTGTGCTTGGATGACAAGGAAAGATGGAGTCCCCAGCAGTTGTT 

GAAACACAGCTTTATAAATCCCCAGCCAAAAATGCCTCT 

TTCTGGAGGACAAGATTATGTTGAGACTGTTAT^ 

CITCTTTAGTGAGACACAGAGAC&GTTT^ 

ACTTCTTGGTAAAGGAGCTTTTGGAGCTGTC^^ 

CTGCTACGCAGTGAAGCGCATCCCCATCAACCCGGCCAGCCGGCAGTTCCGCAGGATCAA 
GGGCGAAGTGACACTGCTGTCACGGCTGCACCATGAGAACATTGTGCGCTACTACAACGC 
CTGGATCGAGCGGCACGAGCGGCCGGCGGGACCGGGGACGCCGCCCCCGGACTCCGGGCC 
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CCTGGCCAAGGATGACCGAGCTGCACGCGGGCAGCCGGCGAGCGACACAGACGGCCTGGA 
CAGCGTAGAGGCCGCCGCGCCGCCACCCATCCTCAGCAGCTCGGTGGAGTGGAGCACTTC 
GGGCGAGCGCTCGGCCAGTGCCCGTTTCCCCGCCACCGGCCCGGGCTCCAGCGATGACGA 
GGACGACGACGAGGACGAGCACGGTGGCGTCTTCTCCCAGTCCTTCCTGCCTGCTTCAGA 
TTCTGAAAGTGATATTATCTTTGACAATGAAGATGAGAACAGTAAAAGTCAGAATCAGGA 
TGAAGATTGCAATGAAAAGAATGGCTGCCATGAAAGTGAGCCATCAGTGACGACTGAGGC 
TGTGC^CTACCTATACATCCAGATGGAGTACTGTGAGAAGAGCACTTTACGAGACACCAT 
TGACCAGGGACTGTATCGAGACACCGTCAGACTCTGGAGGCTTTTTCGAGAGATTCTGGA 
TGGATTAGCTTATATCCATGAG7^AAGGAATGATTCACCGGGATTTGAAGCCTGTCAACAT 
TTTTTTGGATTCTGATGACCATGTGAAAATAGGTGATTTTGGTTTGGCGACAGACCATCT 
AGCCTTTTCTGCTGACAGCAAACAAGACGATCAGACAGGAGA 

TTCAGGTCACTTAACTGGGATGGTTGGCACTGCTCTCTATGTAAGCCCAGAGGTCCAAGG 

AAGCACCAAATCTGCATACAACCAGAAAGTGGATCTCTTCAGCCTGGGAATTATCTTCT^ 

TGAGATGTCCTATCACCCCATGGTCACGGCTTCAGAAAGGATCTTTGTTCTCAACCAACT 

CAGAGATCCCACTTCGCCTAAGTTTCCAGAAGACTTTGACGATGGAGAGCATG 

GAAATCAGTCATCTCCTGGCTGTTGAACCACGA 

GCTGCTCAAGAGTGAGCTGCTGCCCCCACCCCAGATGGAGGAGTCAGAGCTGCATGAAGT 
GCTGCACCACACGCTGACCAACGTGGATGGGAAGGCCTACCGCACCATGATGGCCCAGAT 
CTTCTCGCAGCGCATCTCCCCTGCCATCGATTACACCTATGACAGCGACATACTGAAGGG 
CAACTTCTCAATCCGTACAGCCAAGATGCAGCAGCATG 

CTTTAAAAGAC^TGGAGCTGTTCAGTTGTGTACTCCACTACTGCTTCCCCGAAACAGACA 

AATATATGAGCACAACGAAGCTGCCCTATTCATGGACCACAGCGGGATGCTGGTGATGCT 

TCCTTTTGACCTGCGGATCCCTTTTGCAAGATATGTGGCAAGAAATAATATATTGAATTT 

AAAACGATACTGCATAGAACGTGTGTTCAGGCCGCGCAAGTTAGATCGATTTCATCCCAA 

AGAACTTCTGGAGTGTGCATTTGATATTGTCACTTCTACCACCAACAGCTTTCTGCCCAC 

TGCTGAAATTATCTACACTATCTATGAAATCATCCAAGAGTTTCCAGCACTTCAGGAAAG 

AAATTACAGTATTTATTTGAACCATACCATGTTATTGAAAGCAATACTCTTACACTGTGG 

GATCCCAGAAGATAAACTCAGTCAAGTCTACATTATTCTGTATGATGCTGTGACAGAGAA 

GCTGACGAGGAGAGAAGTGGAAGCTAAATTTTGTAATCTGTCTTTGTCTTCTAATAGTCT 

GTGTCGACTCTACAAGTTTATTGAACAGAAGGGAGAT^ 

AAATTCATTAATAAAACAGAAAACAGGTATTGCACAGTTGGTGAAGTA 

CCTAGAGGAGGTTGTTGGACTGTTGAAGAAACTCGGCATCAAGTTACAGGTCTTGA 

TTTGGGCTTGGTTTACAAGGTGCA.GCAGCACAATGGAAT 

CATCAAACGAAGGCAAAGGGCTGTACCTGAAATCCTCGCAGCTGGAGGCAGATATGACCT 

GCTGATTCCCCAGTTTAGAGGGCGACAAGCT 

CAGCATAGCTATAGACAAGATATCTGCTGCTGTCCTCAAC^ 

AAGCTCTTGTGACCTCCTGGTTGTAAGTGTTGGTCAGATGTCTATGTCCAGGGCCATCAA 
CCTAACCCAGAAACTCTGGACAGCAGGCATCACAGCAGAAATC^ 

GTCCCAAGAGGAATTAC^AGAGTACTGCAGACATCATGAAATCACCTATGTGGCCCTTGT 
CTCGGATAAAGAAGGAAGCCATGTCAAGGTTAAGTCTTTCGAGAAGGAAAGGCAGACAGA 
GAAGCGTGTGCTGGAGACTGAACTTGTGGACCATGTACTGCAGAAACTGAGGACTAAAGT 
CACTGATGAAAGGAATGGCAGAGAAGCTTCCGATAATCTTGCAGTGCAAAATCTGAAGGG 
GTCATTTTCTAATGCTTCAGGTTTGTTTGAAATCCATGGAGCAACAGTGGTTCCCATTGT 
GAGTGTGCTAGCCCCGGAGAAGCTGTCAGCCAGCACTAGGAGGCGCTATGAAACTCAGGT 
AC^VAACTCGACTTCAGACCTCCCTTGCCAACTTACATCAGAAAAGCAGTGAAATTGAAAT 
TCTGGCTGTGGATCTACCCAAAGAAAGAATATT^ 

TGATGAACAGGCATTTAACACAACTGTGAAGCAGCTGCTGTCACGCCTGCCAAA 
ATACCTCAAATTAGTCTGTGATGAAATTTATAACATCAAAGTAGAAAAAAAGGTGTCTGT 
GCTATTTCTGTACAGCTATAGAGATGACTACTACAGAATCTTATTTTAACCCTAAAGAAC 
TGTCGTTAACCTCATTCATU^CAGACAGAGGCTTATACTGGAAT 
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TCATCATAATTTAAAATTAAATTCTAAGAAGAGGCTG^ 

TCCCAGCACTTTCXX2AAGC 

CCT 

SEQ ID NO: 73_R43524_H, HRI_H 

ATGCTGGGGGGCAACTCCGGGGTCCGCAA.GCGCGAAGAGGAGGGCGACGGGGCTG 
GTGGCTGCGCCGCCGGCCATCGACTTTCCCGCCGAGGGCCCGGACCCCGAATATGACGAA 
TCTGATGTTCCAGCAGAAATCCAGGTGTTAAAAGAACCCCTACAACAGCCAACCTTCCCT 
TTTGCAGTTGCAAACCAACTCTTGCTGGTT^ 

GAACCAAACCCACTTCGTTCAAGACAGGTGTTTAAGCTACTTTGCCAGACGT^ 

ATGGGGCTGTTGTCTTCTTTCACTTGTAGTGACGAGTTTAGCTCATTGAGACTACATCAC 

AACAGAGCTATTAC^CACTTAATGAGGTCTGCTAAAGAGAGAGTTCGTCAGGATCCTTGT 

GAGGATATTTCTCGTATCCAGAAAATCAGATCAAGGGAAGTAGCCTTGGAAGCACAAACT 

TCACGTTACTTAAATGAATTTGAAGAACTTGTCATCTTAGGAAAAGGTGGATACGGAAGA 

GTATACAAGGTCAGGAATAAATTAGATGGTCAGTATTATGCAATAAAAAAAATCCTGATT 

AAGGGTGCAACTAAAACAGTTTGCATGAAGGTCCTACGGGAAGTGAAGGTGCTGGCAGGT 

CTTCAGCACCCCAATATTGTTGGCTATCACACCGCGTGGATAGAACATGTTCATGTGATT 

CAGCCACGAGCAGACAGAGCTGCCATTGAGTTGCCATCTCTGGAAGTGCTCTCCGACCAG 

GAAGAGGACAGAGAGCAATGTGGTGTTAAAAATGATGAAAGTAGCAGCTCATCCATTATC 

TTTGCTGAGCCC^CCCCAGAAAAAGAAAAACGCTTTGGAGAATCTGACAC 

AATAAC^GTCGGTGAAGTACACCACC^TTTAGTCATAAGAGAATCTGGTGAACTTGAG 

TCGACCCTGGAGCTCCAGGAAAATGGCTTGGCTGGTTTGTCTGCCAGTTCAATTGTGGAA 

CAGCAGCTGCCACTCAGGCGTAATTCCCACCTAGAGGAGAGTTTCACATCCACCGAAGAA 

TCTTCCGAAGAAAATGTCAACTTTTTGGGTCAGACAGAG 

CACATCCAGATGCAGCTGTGTGAGCTCTCGCTGTGGGATTGGATAGTCGAGAGAAACAAG 
CGGGGCCGGGAGTATGTGGACGAGTCTGCCTGTCCTTATGTTATGGCCAATGTTGCAACA 
A7^AATTTTTCAAGAATTGGTAGAAGGTGTGTTTTACATACATAACATGGGAATTGTGCAC 
CGAGATCTGAAGCCAAGAAATATTTTTCTTCATGGCCCTGATCAGCAAGTAAAAATAGGA 
GACTTTGGTCTGGCCTGCACAGACATCCTACAG7^GAACACAGACTGGACCAACAGAAAC 
GGGAAGAGAACACCAACACATACGTCCAGAGTGGGT^ 

CAGTTGGAAGGATCTGAGTATGATGCCAAGTCAGATATGTACAGCTTGGGTGTGGTCCTG 
CTAGAGCTCTTTCAGCCGTTTGGAACAGAAATGGAGCGAGCAGAAGTTCTAACAGGTTTA 
AGAACTGGTCAGTTGCCGGAATCCCTCCGTAAAAGGTGTCCAGTGCAAGCCAAGTATATC 
CAGC^CTTAACGAGAAGGAACTCATCGCAGAGACCATCTGCCATTCAGCTGCTGCAGAGT 
GAACTTTTCCAAAATTCTGGAAATGTTAACCTCACCCTACAGATGAAGATAATAGAGCAA 
GAAAAAGAAATTGCAGAACTAAAGAAGCAGCTAAACCTCCTTTCTCAAGACAAAGGGGTG 
AGGGATGACGGAAAGGATGGGGGCGTGGGATGA 

SEQ ID NO: 74_17000057519457_H 

CACAAGAGCCCTTCCTG(^GGGAACCTCAGGCTTCAGAGAGCCGAAAAGTTGGGAGGCGT 
AACCACTTACAGGCCGGAAGTGTCCGGGGTGGACGCATTCGGGTAGCCGAAGAAGTCCCA 
GGATTGCCGAAGAAGTCCCAGGATTTCCGAAGCGAGCCGAAGC^TCGCGACAGTTTTCAG 
AGACAGCTGATCGGTTGGAGCTGTTGCGCCGAGCAGTCATGGCGGCGGCCAGAGCTACTA 
CGCCGGCCGATGGCGAGGAGCCCGCCCCGGAGGCTGAGGCTCTGGCCGCAGCCCGGGAGC 
GGAGCAGCCGCTTCTTGAGCGGCCTGGAGCTGGTGAAGCAGGGTGCCGAGGCGCGCGTGT 
TCCGTGGCCGCTTCCAGGGCCGCGCGGCGGTGATCAAGCACCGCTTCCCCAAGGGCTACC 
GGCACCCGGCGCTGGAGGCGCGGCTTGGCAGACGGCGGACGGTGCAGGAGGCCCGGGCGC 
TCCTCCGCTGTCGCCGCGCTGGAATATCTGCCCCAGTTGTCrrTTTTTGTGGACTATGCTT 
CCAACTGCTTATATATGGAAGAAATTGAAGGCTCAGTGACTGTTCGAGATTATATTCAGT 
CCACTATGGAGACTGAAAAAACTCCCCAGGGTCTCTCCAACTTAGCCAAGACAATTGGGC 
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AGGTTTTGGCTCGAATGCACGATGAAGACCTCATTC^ 
TGCTCCTGAAACCCCCCCTGGAACAGCTGAACATTGTGCTCATA 

TCATTTCAGCACTTCCAGAGGATAAGGGAGTAGACCTCTATGTCCTGGAGAAGGCCTTCC 

TCAGTACCCATCCCAACACTGAAACTGTGTTTGAAGCCTTTCTGAAGAGCTACTCCACCT 

CCTCCAAAAAGGCCAGGCCAGTGCTAAAAAAATTAGATGAAGTGCGCCTGAGAGGAAGAA 

AGAGGTCCATGGTTGGGTAGAAGAATGTGTATGACAACCA^ 

TCAAAGTAAATTTGAAGAAATGCTACAAGTATG&GA^ 

ATATTTTTAAGTGGTATGTGATCGTGTCATTATCATCTGCACTTCACT 

ATGTGTCTAAGTCATGTTCTAGGCAGAATTGGGTATTTAAAGTAAATTGAGGACAGGCT^ 

CTCCC^GATTGTGACATGTATATCTCAGATACATGGGTGTGGCATTGAACCACATAAT^ 

GAACATTATTCTCTTTTTAGTCCTTGTGAGACAAGGATGAAGTCTCAGTTGCTGATACTC 

GCTGAGCTTACTGGCCCTCTAACCCAGTGTTTTTTTTTGTTGTTGTTGTGTACAT 

ATTTATTTTGAAACCAGTTTAATGGGATACAACCAGCATTTTAA 

CAGCATGGAAAATATCAGTGTATTGTTTTATGAAACTTTCACGTGTATATA 

GATATGTGCTGAGTTTTGATGTCAAATATATTTC 

AAAAGTCTGCTTAACTCCAATTTCTCTTTTAAA 

TGAAATTCATGTTAACATGTTTTTATTTTTATTC 

AGACAAGTGATTGATCTAAAGTTCCTTTTAAGTTTATACCGCTAAACAAACTGAGTTGAT 
TTCTATCACAGGCAGTAAGTAGGTAGAGCAAAAATGGTGAAGTGACTTGTGAAGACTGAA 
GTTTGATGAAGTCTGGTTTAAGGCACAGGTAAACTGAGTGTGGATGCAAAAGTACCAGGA 
GCTAGCTTTTAACCTTGCCCAGCCTCAGTTTCTTTTCTTAGAAGAAGCTATGTTTGGGTG 
GGAAGGGAAGAGAGGGATAAGAAAATACCTTTC^ 

TATTTTGAGTGCCTTTTGTGTTCCTTGGCACCCTGTTGGGTATTGGGTACTTGGCACCCT 

GTTGGGTATTGGGTACAATGGTGAGCC^GACAGACACAGCGCCTGTCCTTTTGTAAGAAT 

ATTTATTTTTATAAAAAAGTATAAAGTATACAGTGGGATGTTTTGATATACATTATG 

TGATTGCTACAGCTGAGCTAATTAACACCCATCACCTCACATAGTTACTGTCT^ 

TAATATGGACATTTGCAGCTATGAATTTCCCTCTGCACACTGTTGTCATCACACACTCTC 

AGTTTTGGTATTTTGTGTTTTTGTTTTCAT^ 

TGATTTCTTCTTTGACCCCTTGATTGTTTAGAAATCTGTTAATTTCCACACATTTGTAA^ 
TGTTCCAATTTTTCTTTTGTTATTGCCAGCTTCATTCCA 

TCAGTGCCTGTTCTTATGAAGC^AACATTCTATAATAGTAGGACCAGTACCCTC 
TCATTCACCACAGTCAGCATGCCCCAAGTGCCC^ 

TGAAAACTTCCCTTCCTGGGTAGTTGTGACTAGTAGAGAGGAAAAATAATATAATTGCCT 
GCTTACTGCATGCCAGGCATTGGGCTGGGAATTTTTATATTGG^ 

AGTTAGGCATTATCCCCATTTTATAGATGGAGAAACTGGCCCCAAAAGGTGGGAACTTGT 
CCAAGACGTCACAGGTAGCAAGAGGTACTTTTACCT^ 

CTGACAAATGAGATATGGGATATGGTGCATCTTTACAGTACTATAATAAGTATTGGCGTA 
TAACATTATTTTCAAGGAACTCCAAGGG 

TCCCAACATGAATGAGATGCCTCATTCCTCAGTTTCCTCACGTGTACTATAAGGCTAGTA 
CCTGCTTTGTTGGGGTATGGTTGGCTCGTGTGCATTAAGTCAACAAATCCCTAGT 

SEQ ID NO: 75_AA013524_M 

CTGGTGCAGCAGGGCGCCGAGGCGCGCGTTTTCCGTGGCCGCTTCCAGGGCCGCGCGGCC 
GTGGTGAAGCACCGCTTCCCGAAGAGTTACCGGCACCCGGAGCTGGAGGCGCGGCTCGGC 
CGTCGGCGGACGGTGCAGGAGGCGCGCGCGCTGCTCCGCTGCCGCCGTGCGGGGATAGCT 
GCCCCAGTCGTCTTCTTTGTGGACTATGCGTCTAACTGCTTATATATGGAAGAAATCGAA 
GACTCGGTGACTGTTCGGGATTATATCCAATCCACTATGGAGACTGAAAAGGACCCCCAG 
TGCCTCTTGGACCTGGCCAGGAGGATGGGGCAGGTTCTGGCCGGAATGCACGACCAAGAC 
CTCATTCACGGGGACCTCACCACCTCCAACATC^ 

CACATCGTGCTCATCGACTTTGGGCTGAGCTTTGTCTC^GGACTGCCGGAAGATAAAGGC 
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GTCGACCTCTATGTCCTGGAGAAGGCCTTCCT^ 

TTTGAAGCCTTTCTGAAGAGTTACGGGGCCTCGTCCAAGAAGTCCAGTCC^ 

AAGTTAGATGAGGTGCGCCTGAGAGGGCGAAAGCGGTCCATGGTCGGGTAGTGGAGCTGT 

GGTGAACTGGCTCACGGTGAAGGATGATGTAGACGAC^ 

GGTTGTTAAGTGGTCTGTGATCGTGCTGGGCCACCACCATCCATGGCTCACTGTTCTCAG 
GGGCTTCATGTACATGAGGTTTATTCTGGGCAGAACTGGGTAGGTAGCCCAGGCTAGCCT 
TGAATTTATGGCAACATCCTACCTCAGCTTGCTTGGAAGAGGTTATAAGCCACCATACCT 
GACTTTGCACTGATTCTGTCAGAAAC 

SEQ ID NO: 76_17000139801197_H , IRAKM_H 

ATGGCGGGGAACTGTGGGGCCCGCGGCGCGCTGTCGGCGCACACGCTGCTGTTCGACCTG 
CCGCCCGCGCTGCTCGGAGAGCTCTGCGCTGTTCTGGACAGCTGCGACGGCGCGCTGGGC 
TGGCGCGGCCTGGCAGAGAGACTTTCAAGCAGCTGGCTGGATGTTCGTCATATTGAAAAG 
TATGTAGACCAAGGTAAAAGTGGAAC^GAGAATTACTTTGGTCCTGGGCACAGAAAAA^ 
AAGACCATCGGTGACCTTTTACAGGTCCTC 

TTAATTACT^CTATGGAGC^GTGTTGAGTCCTTCAGAGAAGAGTTATCAGGAAGGTGGA 

TTTCCAAATATATTATTCAAGGAAACAGCCAATGTCACCGTGGATAATGTTCTTAT^ 

GAACATAATGAAAAAGGAGTACTGCTTAAATCTTCCATC^ 

GGAACTAGAAATTTCCACAAAGACTTCCTAATTGGAGAAGGAGAGATTTTTGAGGT^ 

AGAGTGGAGATTCAAAACCTAACATATGCTGTCAAATTATTTAAACAGGAGA 

CAGTGTAAGAAGCATTGGAAGAGGTTTTTATCTGAGCTT^ 

CACCCAAACATACTAGAGTTGGCTGCATATTTTACAGAGACTGAGAAGTTCT 

TATCCATACATGAGAAATGGAACACTTTT^ 

CCACTCCCTTGGCACATTCGAATCGGTATATTAATAGGAATATCCAAAGCCATTCACTAC 

CTGCACAACGTTCAACC^TGCTCGGTCATCTGTGGCAGTATATC^GTGCT^CATCCTT 

TTGGATGATCAGTTTCAACCCAAACTAACTGATTTTGCCATGGCACACTTCCG 

CTAGAACATCAGAGTTGTACCATAAATATGACCAGCAGCAGCAGTAAACATCTGTGGTAC 

ATGCCAGAAGAGTACATC^GAC^GGGGAAACTTTC(^TTAAAACAGATGTCTACAGCTTT 

GGAATTGTAATAATGGAAGTTCTAACAGGATGTAGAGTAGTGTTAGATGATCCAAAACAT 

ATCCAGCTGCGGGATCTCCTTAGAGAATTGATGGAGAAGAGAGGCCTGGATTCATGTCTC 

TCATTTCTAGATAAGA7VAGTGCCTCCCTGCCCTCGGAATTTCTCTGCCAAGCTCTTCTGT 

TTGGCAGGCCGGTGTGCTGCAACGCGGGCAAAGTTAAGACCATCAATGGATGAAGTTTTA 

AATACTCTTGAAAGTACTCAAGCCAGCTTGTATTTTGCTC 

AAGTCCTTCAGGTGTCCTTCTCCTCTATTCCTGGAGAATGTACCAAGTATTCCAGTGGAA 

GATGATGAAAGCCAGAATAACAATTTACTACCTTCTGATGAAGGCCTG 

ATGACTCAGAAAACTCCTTTTGAATGCAGCCAGTCTGAGGTTATGTTTCT 

AAAAAGCCAGAGAGCAAGAGAAATGAGGAAGCTTGCAACATGCCG^ 

GAAAGTTGGTTCCCAAAGTATATAGTTCCATCCGA^ 

ATAGATCCTTCTTC^GAAGCTCCAGGGC^TTCTTGCAGGAGCAGGCCAGTGGAGAGCAGC 
TGTTCCTCCAAATTTTCCTGGGATGAATATGAACAGTACAAAAAAGAATAA 



SEQ ID NO: 77_AA840598_M IRAKM_M 

ATGTGGAAGAGATTTTTATCAGAACTGGAAGTTCTACTCCTGTTCCGTCACCCCCACATA 
CTAGAGCTGGCTGCATATTTCACGGAGACTGAGAAACTTTGTCTGGTTTATCCCTATATG 
AGCAACGGGACGCTTTTCGACAGATTACAGTGC^ 

CACGTTCGAATCAGCGTATTGATAGGAATAGCCAAAGCCATCCAATACTTGCACAAGACT 
CAGCCGTGCGCCGTCATCTGTGGCAACGTTTCCAGTGCAAACATACTCTTGGATGACCAG 
CTCCAACCCAAACTAACGGATTTTGCTGCAGCGCACTTCCGACCCAATCTAGAGCAGCAG 
AGTTCTACCATAAATATGACCGGCGGTGGCAGGAAACATCTGTGGTACATGCCAGAAGAA 
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TACATC^GACAGGGAAGACTTTCCGTTAAAACTGATGTCTACAGCTTCGGAATCGTGATC 

ATGGAGGTTCTAACGGGCTGCAAAGTGGTGCTGGATGACCCGAAACACGTTC^ 

GACCTCCTCATGGAACTGATGGAGAAT^GAGGCCTAGACTCCTGCCTGTCCTTCTTAGAC 

AGGAAGATACCACCCTGTCCTCGGAACTTCTCTGCAAAGCTCTTCTCTCTGGCQ 

TGTGTGGCAACGAAGGCCAAGTTAAGACCCACGATGGACGAAGTCCTGTCCTCTCTGGAG 

AGCACCCAGCCTAGCTTGTATTTTGCAGAAGACCCTCCCACGTCCTTGAAGT^ 

TGTCCTTCTCCACTGTTCTTGGATAATGTCCCAAGTATTCCAGTAGAAGATG^ 

CAGAATAACCATTCAGTACCTCCCAAGGAAGTTTTGGGGACAGATAGAGTGACTCAGAAA 

ACCCCCTTTGAATGCAGCCAGTCTGAGGTCACCTTTCTAGGCTTGGA 

AAC^GGGGAAGTGAAGCGGATTGCAACGTGCCCAGTTCTTCTCATGAGGAATGCTGGTCC 

CCAGAGCTTGTGGCGCC71TCCCAGGACT 

TGGGAAGTACCAGGCCATTCTTATGGGAGCAAGCCAATGGAGAAGAGGTGTTCCTCTGGG 

CTCTTTTGCAGTGAGCATGAACAGTCCAAAAAGCAGTGAATCCACC^ 

AAAATAAAAGCAAACGTCACTGAAGGCACTGAGCAAATAGCATCCCCGTGAAAAGACACG 

AGCTCTGAGCTCCGTGAGTACAGCCAAGGGACCAACTGATGGAGAATTTGAATGGTGCAG 

ATTAGCAGCAAGGAAGTCTATTCCTTCCTCCAAACAGAATAATTTCAAGAGATGCTTTAT 

TCAAGTGACCGCCTCTCAGTCAAACCTGAGAAGCTAAACTGGAGCCAATCAGAATTATCC 

AAGATTCCGGGTTCTGACAACCTWU^ACCTAGCAAAGAGTAGCAGGACAAGTCTCTCTCTT 

AAGTCTCTCACTCTCTCTCATCATCCGAGTGAGATCTTGGTATAGGTGAACAGAGAACC7V 

CCCACCTTCCAGAACCAGAACCACCTTCTCCCCAAGCCAGCAGTCAGTCACTCACCATCA 

GCAGCCAGTAGTCACCAGCAGCCAATCATGATACAGTGTCACTCTCCCTCTGCGCATGCC 

CTACGTCCTTTATAAAACCCAGGTCTTCAGGGCCCACCCCTTTCTTTTTCCATCCTTGCT 

CAGAGGCAGCCTTTTGTATACATTCCCTGACCCCACCCCAATTATATCT 

TCTGTTGCGTAGTGTGACTTTGTGGCATGACTTGGTTGTCAGATCATTTGCACAAGAACA 

AGCGAATACACAACAACAAAGCCCACCATCATTACCACCGGCACTTAATGCTAGTCTTTC 

TGCTAGGGATACTGACAGTCTATTTGCTTCCCATGGTCATAGGGAAGT^ 

AAGGTTGTAGGGAATGTCTAATTTGTAAATGGCGTCGGGTGCCTTTGGAAGGAATTGTGT 

TTTTACAGCCAGTTGCTACTCTTGTTTATCGCTGGTTAACCGGTCTGTCCGGAAGTGAGC 

CAAGTCATCCTTGCTAGGGCTTTTTCTGTGTAGAGA 

TCTCTGTATTTAAATTCTTAGAAGAGTTGCCTGTGGCATTCCAATTGTTATATAAAAAAA 
TTATATTAAAGAATTCCAGCACT 

SEQ ID NO: 78_AA088547_H 

ATGGCGAGTGCGGTCAGGGGGTCGAGGCCGTGGCCCCGGCTGGGGCTCCAGCTCCAGTTC 

GCGGCGCTGCTGCTCGGGACGCTGAGTCCACAGGTTCATACTCTCAGGCCAGAGAACCTC 

CTGCTGGTGTCCACCTTGGATGGAAGTCTCCACGCACTAAGCAAGCAGACAGGGGACCTG 

AAGTGGACTCTGAGGGATGATCCCGTCATCGAAGGACCAATGTACGTCACAGAAATGGCC 

TTTCTCTCTGACCCAGCAGATGGCAGCCTGTACATCTTGGGGACCCAAAAACAACAG 

TTAATGAAACTGCCATTCACCATCCCTGAGCTGGTTCATGCCTCTCCCTGCCGCAGCTCT 

GATGGGGTCTTCTACACAGGCCGGAAGCAGGATGCCTGGTTTGTGGTGGACCCTGAGTCA 

GGGGAGACCCAGATGACACTGACCACAGAGGGTCCCTCCACCCCCCGCCTCTACATTGGC 

CGAACACAGTATACGGTCACCATGCATGACCCAAGAGCCCCAGCCCTGCGCTGGAACACC 

ACCTACCGCCGCTACTCAGCGCCCCCCATGGATGGCTCACCTGGGAAATACATGAGCCAC 

CTGGCGTCCTGCGGGATGGGCCTGCTGCTCACTGTGGACCCAGGAAGCGGGACGGTGCTG 

TGGACACAGGACCTGGGCGTGCCTGTGATGGGCGTC^ 

CGCCAGCTGCCGC^TCTC^CGCTGGCTCGAGAC^CTCTGCATTTCCTCGCCCTCCGCTGG 
GGCCACATCCGACTGCCTGCCTCAGGCCCCCGGGACAC^GCCACCCTCTTCTCTACCTTG 
GACACCCAGCTGCTAATGACGCTGTATGTGGGGAAGGATGAAACTGGCTTCTATGTCTCT 
AAAGCACTGGTCCACACAGGAGTGGCCCTGGTGCCTCGTGGACTGACCCTGGCCCCCGCA 
GATGGCCCCACCACAGATGAGGTGACACTCCAAGTCTCAGGAGAGCGAGAGGGCTCACCC 
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AGCACTGCTGTTAGATACCCCTCAGGCAGTGTGGCCCTCCCAAGCC^GTGGCTGCrCATT 
GGACACCACGAGCTACCCCCAGTCCTGCACACCACCATGCTGAGGGTCCATCCCACCC 
GGGAGTGGAACTGCAGAGACAAGACCTCCAGAGAATACCCAGGCCC 
GAGCTATTGAGCCTGAGCCGAGAGAAACTTTGGGACTCC^ 

ACTCCAGACTCTTACTTGGGGCTGGGACCCCAAGACCTGCTGGCAGCTAGCCTCACTGCT 

GTCCTCCTGGGAGGGTGGATTCTCTTTGTGATGAGGCAGGTGGTGGAGAAGCAGCAGGAG 

ACCCCCCTGGC^CCTGCAGACTTTGCTCACATCTCCCAGGATGCCCAGTCCCTGCACTCG 

GGGGCCAGCCGGAGGAGCCAGAAGAGGCTTCAGAGTCCCTCAAAGCAAGCCCAGCCACT 

GACGACCCTGAAGCTGAGCT^CTCACCGTAGTGGGGAAGATTTCCTTCAATCCCAAGGAC 

GTGCTGGGCCGCGGGGCAGGCGGGACTTTCGTTTTCCGGGGACAGTTT 

GTGGCTGTCAAGCGGCTCCTCCGCGAGTGCTTTGGCCTGGTTCGGCGGGAAGT^ 

CTGCAGGAGTCTGACAGGCACCCCAACGTG^ 

CAGTTCCACTACATTGCCCTGGAGCTOTGCCGGGCCTCCTTGCAGGAGTACGTAG 

CCGGACCTGGATCGCGGGGGTCTGGAGCCCGAGGTCGTGCTGCAGCAGCTGATGTCTGGC 

CTGGCCCACCTGCACTCTTTACACATAGTGCACCGGGACCTGAAGCCAGGAAATATTCTC 

ATCACCGGGCCTGACAGCCAGGGCCTGGGCAGAGTGGTGCTCTCAGACTTCGGCCTCTGC 

AAGAAGCTGCCTGCTGGCCGCTGTAGCTTCAGCCTCCACTCCGGCATCCCCGGCACGGAA 

GGCTGGATGGCGCCCGAGCTTCTGCAGCTCCTGCCACCAGACAGTCCTACCAGCGCTGTG 

GACATCTTCTCTGCAGGCTGCGTGTTCTACTACGTGCTTTCTGGTGGCAGCCACCCCTTT 

GGAGAC^GTCTTTATCGCCAGGCAAACATCCTCACAGGGGCTCCCTGTCTGGCTCACCTG 

GAGGAAGAGGTCCACGACAAGGTGGTTGCCCGGGACCTGGTTGGAGCCATGTTGAGCCCA 

CTGCCGCAGCCACGCCCCTCTGCCCCCCAGGTGCTGGCCCACCCCTTCTTTTGGAGCAGA 

GCCAAGCAACTCCAGTTCTTCCAGGACGTCAGTGACTGGCTGGAGAAGGAGTCCGAGCAG 

GAGCCCCTGGTGAGGGCACTGGAGGCGGGAGGCTGCGCAGTGGTCCGGGACAACTGGCAC 

GAGCACATCTCCATGCCGCTGCAGACAGATCTGAGAAAGTTCCGGTCCTATAAGGGGACA 

TCAGTGCGAGACCTGCTCCGTGCTGTGAGGAAGAAGAAGCACCACTACAGGGAGCTCCCA 

GTTGAGGTGCGACAGGCACTCGGCCAAGTCCCTGATGGCTTCGTCCAGTACTTCACAAAC 

CGCTTCCCACGGCTGCTCCTCCACACGCACCGAGCCATGAGGAGCTGCGCCTCTGAGAGC 

CTCTTCCTGCCCTACTACCCGCCAGACTCAGAGGCC^GGAGGCC^TGCCCTGGGGCCACA 

GGGAGGTGA 

SEQ ID NO: 79_HGP_6644466 

GGAGGGTTCGAATTGCAACGGCAGCTGCCGGGCGTATGTGTTGGTGCTAGAGGCAG^ 

AGGGTCTCGCTGGGGGCCGCTCGGGACCAATTTTGAAGAGGTACTTGGCCACGACTTATT 

TTCACCTCCGACCTTTCCTTCCAGGCGGTGAGACTCTGGACTGAGAGTGGCTTTCACAAT 

GGAAGGGATC^GTAATTTCAAGACACCAAGCAAATTATCAGAAAAAAAGAAATCTGTATT 

ATGTTCAACTCCAACTATAAATATCCCGGCCTCTCCGTTTATGCAGAAGCTTGGCTTTGG 

TACTGGGGTAAATGTGTACCTAATGAAAAGATCTCCAAGAGGTTTGTCTCATTCTCCTTG 

GGCTGTAAAAAAGATTAATCCTATATGTAATGATCATTATCGAAGTGTGTATCAAAAGAG 

ACTAATGGATGAAGCTAAGATTTTGAAAAGCCTTCATCATCCAAACATTGTTGGTTATCG 

TGCTTTTACTGAAGCCAATGATGGCAGTCTGTGTCTTGCTATGGAATATGGAGGTGAAAA 

GTCTCTAAATGACTTAATAGAAGAACGATATAAAGCC7VGCCAAGATCCTTTTCCAGCAGC 

CATAATTTTAAAAGTTGCTTTGAATATGGCAAGAGGGTTAAAGTATCTGCACC^GAAAA 

GAAACTGCTTCATGGAGACATAAAGTCTTCAAATGTTGTAATTAAAGGCGATTTTGAAAC 

AATTAAAATCTGTGATGTAGGAGTCTCTCTACCACTGGATGAAAATATGACTGTGACTGA 

CCCTGAGGCTTGTTACATTGGCACAGAGCCATGGAAACCCAAAGAAGCTGTGGAGGAGAA 

TGGTGTTATTACTGACAAGK^CAGACATATTTGCCT 

GACTTTATCGATTCCACACATTAATCT^ 

TGATGAAAGTGATTTTGATGATGAAGCATACTATGCAGCGTTGGGAACTAGGCCACCTAT 
TAATATGGAAGAACTGGATGAATCATACCAGAAAGTAATTGAACTCTTCTCTGTATGCAC 
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TAATGAAGACCCTAAAGATCGTCCTTCTGCTGCACACATTGTTGAAGCTCTGGAAACAGA 

TGTCTAGTGATCATCTCAGCTGAAGTGTGGCTT 
TTTACATAGTTACTATCAGTAGTTATTAGACTCT^ 

TTTCTTGTTAACATATGGATAACTATTTCTAATATGAAATATGCTTATATTGGCTATAAG 

CACTTGGAATTGTACTGGGTTTTCTGTAAAGTTTTAGAAACTAGCTACATAAGTACTTTG 

ATACTGCTCATGCTGACTTAAAACACTAGCAGTAAAACGCTGTAAACTGTAACATTAAAT 

TGAATGACCATTACTTTTATTAATGATCTTTCTTAAATATTCTATATTTTAATGGATCTA 

CTGACATTAGCACTTTGTACAGTACAAAATAAAGTCTACATTTGTTTAAAACACTGAACC 

TTTTGCTGATGTGTTTATCAAATGATAACTGGAAGCTGAGGAGAATATGCCTCAAAAAGA 

GTAGCTCCTTGGATACTTCAGACTCTGGTTACAGATTGTCTTGATCTCTTGGATCTCCTC 

AGATCTTTGGTTTTTGCTTTAATTTATTAAATGTATTTTCCATACT 

TTAATTTGTACCTTAAGCATTTCCCAGCTC 

TAAAGAATAAAGGACACTTTGGGTACCAGAAGGTGTCTCAGCATTATTTTATACTTC 
SEQ ID NO: 80_AA449542_M 

ATCTCCAAGAGGGTTGTCTCATTCTCCTTGGGCCGTGAAAAAGATAAGTCTTTTATGCGA 

TGATCATTATCGAACTGTGTATCAGAAGAGACTAACTGATGAAGCTAAGATTTTAAAAAA 

CCTTAATCACCCAAACATTATAGGATATCGTGCTTTTACTGAAGCCAGTGATGGTAGTC 

GTGCCTTGCTATGGAGTATGGAGGTGAAAAGTCTCTGAATGACTTAATAGAAGAGCGGAA 

CAAAGACAGTGGAAGTCCTTTTCCAGCAGCTGTAATTCTCAGAGTTGCTTTGCACATGGC 

CAGAGGGCTAAAGTACCTGCT^CC^GAAAAGAAGCTGCTTCATGGAGACATAAAGTCTTC 

AAATGTTGTAATT7VAAGGTGATTTTGAAACAATTAAAATCTGTGATGTAGGAGTCTCTCT 

GCCATTGGATGAT^AATATGACTGTGACTGATCCTGAGGCCTGTTATATTGGTACTGAGCC 

ATGGAAACCCAAGGAAGCGTTGGAAGAAAATGGCATCATTACTGACAAGGCAGATGTGTT 

TGCTTTTGGCCTTACTCTGTGGGAAATGATGACTTTATGTATTCCACACGTCAATCTTCC 

AGATGATGATGTTGATGAAGATGCAACCTTTGATGAGAGTGACTTCGATGATGAAGCATA 

TTATGCAGCTCTGGGGACAAGGCCATCCATCAACATGGAAGAGCTGGATGACTCCTACCA 

GAAGGCCATTGAACTCTTCTGTGTGTGCACTAATGAGGATCCTAAAGATCGCCCGTCTGC 

TGCACACATCGTTGAAGGTTTGGAACTAGATGGCCAATGTTGTGGTCTAAGCTCAAAGCA 

TTAACTTGTATGGGAACTGTTAACTAGATATATGTAGTTAATATAACTTATGGTAGCTAG 

ATTCTAGAAGTAGCTTTAACACTAGTGACCCCTGTCTAAGATGACTTAAGAATCAAGGGA 

CCATTGCTTTGTTACAGATCTTTTTAGATATTCTTGCTTCTTTAGTGGGTTACTAAAAAT 

TTCACTACGTACATGTGGTACAGATATCTGTCTGCTCATAGTGTCAGTCCTTCAGCTGGC 

CTGTCAGCCCATGCGCCCTGGGACTTGAGAAGAGTTCATAAACGTAGCTCCTAGGGTGTC 

TTGCCTCTCTACACTTAGCTTCTAATTTATTACTTTGTTTCTACTGATTGTGTCTTAAGT 

CTTTTAAAATAAATGTAAGAATAAACAATAAAAGACAGTTTTAGTACCAGG 

SEQ ID NO: 81_5R57_10_2JM TESK2_M 

GCTGCTGGACAGTGACTTGTATTTACCGTGGACTGTGAGAGTGAAACTGGCCTATGGCAT 

AGC^GTGGGCCTCAGCTACCTTCACTTCAAAOT 

GGTGTGAAGGCTTTGCTTTC 

SEQ ID NO: 82_AA232253_H 

ATGTCGTCTCTCGGTGCCTCCTTTGTGCAAATTAAATTTGATGACTTGCAGTTTTTTGAA 
AACTGCGGTGGAGGAAGTTTTGGGAGTGTTTATCGAGCCAAATGGATATCACAGGACAAG 
GAGGTGGCTGTAAAGAAGCTCCTCAAAATAGAGAAAGAGGCAGAAATACTCAGTGTCCTC 
AGTCACAGAAAC^TCATCCAGTTTTATGGAGTAATTCTTGAACCTCCC^ACTATGGCATT 
GTCACAGAATATGCTTCTCTGGGATCACTCTATGATTACATTAACAGTAACAGAAGTGAG 
GAGATGGATATGGATCACATTATGACCTGGGCCACTGATGTAGCCAAAGGAATGCATTAT 
TTACATATGGAGGCTCCTGTCAAGGTGATTCACAGAGACCTCAAGTCAAGAAACGTTGTT 
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ATAGCTGCTGATGGAGTATTGAAGATCTGTGACTTTGGTGCCTCTCGGTTCCATAACCAT 
ACAACACACATGTCCTTGGTTGGAACTTTCCCAT 

CTCCCTGTGTCAGAAACTTGTGAC^CATATTCCTATGGTGTGGTTCTCTGGGAGATGCTA 

ACAAGGGAGGTCCCCTTTAAAGGTTTGGAAGGATTACAAGTAGCTTGGCTTGTAGTG 

AAAAACGAGAGATTAACCATTCCAAGCAGTTGCCCCAGAAGTTT^ 

CAGTGTTGGGAAGCTGATGCCAAGAAACGGC 

GAGTCCATGTCAAATGACACGAGCCTTCCTG^ 

GCGGAGTGGAGGTGCGAAATTGAGGCAACTCTTGAGAGGCTAAAGAAACTAGAGCGTGAT 

CTCAGCTTTAAGGAGCAGGAGCTTAAAGAACGAGAAAGACGTTTAAAGATGTGGGAGCAA 

AAGCTGACAGAGCAGTCCAACACCCCGCTGCTGCCTTCCTTTGAGATTGGTGCATGGACG 

GAAGACGATGTGTATTGGTGGGTTCAGCAGCTCGTCAGAAAAGGTGACTCTTCAGCAGAG 

ATGAGTGTATATGCAAGCTTGTTTAAAGAAAACAACATTACAG 

CTGGAGGAAGAAGACCTGAAAGACATGGGCATTGTCTCCAAGGGGCATATCATTCA 

AAGTCAGCCATTGAGAAATTAACCCATGATTACATAAATTTGTTTCACTTCCCACCACTA 

ATTAAGGACTCAGGAGGTGAACCTGAAGAAAATGAGGAAAAAATAGTGAACCTGGAACTG 

GTTTTTGGTTTTCACTTGAAACCAGGAACTGGCCCACAGGATTGTAAGTGGAAAATGTAT 

ATGGAGATGGATGGGGATGAAATTG CAATAACCT ACATAAAAGATGTGAC ATT CAACACT 

AACCTACCTGATGCGGAGATTTTT^AAGATGACAAAGCCACCATTTGTAATGGAGAAGTGG 

ATTGTAGGAATAGCAAAAAGTCAGACTGTGGAGTGCACTGTCACATATGAGAGTGATGTT 

AGAACTCCAAAAAGCACTAAACATGTCCATTTGATTCAGTGGAGTAGAACAAAACCTCAG 

GATGAAGTGAAAGCAGTCCAACTTGCCATTCAGACATTATTC^ 

CCTGGAAGCAGGTCCGACTCAAGTGCTGATTGCCAGTGGTTAGATACTCTGAGGATGCGG 
CAGATTGCATCC^CACTTCTTTACAGCGTTCCCA^ 

TTCTTCTCACACTTTGATGGCCAGGATTCCTACGCTGCTGCTGTGAGACGGCCCCAGGTG 

CCCATTAAGTATCAACAGATTACACCTGTGAACCAGTCCAGAAGCTCGTCTCCTACTCAG 

TATGGACTGACCAAAAACTTCTCTTCCTTACATCTCAACTOTAGGGACAGT^ 

AGTGGCAATACTGACACCTCTTCAGAGAGGGGTCGATACTCAGACAGAAGCAGGAACAAA 

TATGGACGTGGTAGTATATCACTCAATTCTTCTCCTAGAGGAAGATACAGTGGAAAGAG 

CAGCATTCC^CTCCATCT^GAGGAAGATACCCTGGAAA 

GC^CTCAATCCTCACCAGTCGCCTGACTTCAAGAGAAGCCCCAGGGACCTCCACCAACCC 
AACACCATACCAGGGATGCCTTTGCACCCTGAGACTGACTCAAGAGCCAGTGA 
AGCAAAGTCAGCGAAGGGGGCTGGACAAAAGTGGAATACCGGAAAAAGCCCCA 
TCTCCCGCCAAAACCAATAAAGAGAGAGCCAGAGGGGACCACCGTGGATGGAGAAACTTT 

TGA 

SEQ ID NO: 83_AI375137_H 

ATGGGAAATTATAAATCTAGACCAACCCAAACTTGTACTGATGAATGGAAGAAAA^ 

AGTGAATCATATGTTATCACAATAGAAAGATTAGAAGATGACCTGCAGATCAAGGA 

GAACTGACAGAACTAAGGAATATATTTGGCTCTGATGAAGCCTTCAGTAAAGTCAATTTA 

AATTACCGCACTGAAAATGGGCTGTCTCTACTTCATTTATGTTGCATTTGTGGAGGCAAG 

AAATCACATATTCGAACTCTTATGTTGAAAGGGCTCCGCCCATCTCGACTGACAAGAAAT 

GGATTTACAGCCTTGCATTTAGCAGTTTACAAGGATA^ 

CTTCACAGTGGAGCTGATATACAGCAGGTTGGATACGGTGGCCTCACTGCCCTCC^TATT 

GCTACAATAGCTGGCCACCTAGAGGCTGCTGATGTGCTGTTGCAACATGGAGCT 

AATATTCAAGATGCAGTTTTTTTCACTCCATTGCAT^ 

CAGGTAACTCGCCTTCTTTTGAAATTTGGTGCTGATGTAAATGTAAGTGGTGAAGTTGGA 
GATAGACCCCTCCACCTAGCATCTGCAAAAGGATTCTTGAATATTGCAAAACTCTTGATG 
GAAGAAGGCAGCAAAGCAGATGTGAATGCTCAAGATAATGAAGACCATGTCCCACTCCAT 
TTCTGTTCTCGATTTGGACACCATGATATAGTTAAGTATCTGCTGCAAAGTGATTTGGAA 
GTTCAACCTCATGTTGTTAATATCTATGGAGATACCCCCTTACACCT^ 
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GGCAAATTTGAAGTTGCCAAGGAAATCATCCAAATATC^^ 
GAAAACATCTTCAGTGAAACAGCTTTTCATAGTGCTTGTACCT 

CTAGTCAAATTTCTTCTTGATCAGAATGTCATAAACATCAACCACCAAGGAAGGGATGG^ 
CACACTGGATTACACTCTGCTTGCTACCACG^ 

GATAATGGAGCTGATATGAATCTAGTGGCTTGTGATCCCAGCAGGTCTAGTGGTGAAAAA 
GATGAGCAGACATGTTTGATGTGGGCTTATGAAAA^^ 

CTGAAGCATTATAAGAGACCACAAGATGAATTGCCCTGTAATGAATATTCTCAGCCTGGA 
GGAGATGGCTCCTATGTGTCTGTTCCATCACCCTTGGGGAAGATTAAAAGCATGACAAAA 
GAGAAGGCAGATATTCTCCTCCTAAGAGCTGGATTGCCTT 

TCAGAAATTGAGTTCCATGAGATTATTGGCTCAGGTTCTTTTGGGAAAGTATATAAAGGA 

CGATGCAGAAATAAAATAGTGGCTATAAAACGTTATCGAGCCAATAC CTACTG CTC CAAG 

TCAGATGTGGATATGTTTTGCCG^GAGGTGTCCATTCTCTGCCAGCTCAATCATCCCTG^ 

GTAATTCAGTTTGTGGGTGCTTGCTTGAATGATCCCAGCCAGTTTGCCATTGTC^ 

TACATATCAGX3GGGTTCTCTGTTCTCCCT 

CAGTCTAAATTAATTATTGCAGTAGATGTTGC 

ACACAGCCAATTATACATCGTGACTTGAACAGTCACAATATTCTTCTCT^ 
CATGCTGTGGTGGCAGATTTTGGAGAATCAAGATTTCTACAGTC 

ATGACAAAACAACCTGGGAACCTCCGTTGGATGGCTCCTGAGGTGTTCACGCAGTGCACT 
CGGTACACCATCAAAGCAGATGTCTTCAGCTATGCTCTGTGTCTGTGGGAAATTCTCACT 
GGCGAAATTCCATTCGCTCATCTCAAGCCAGCGGCTGCGGCAGCAGACATGGCTTACCAC 
CACATCAGACCTCCCATTGGCTATTCCATTCCCAAGCCCATATCATCTCTGCTGATACGA 
GGGTGGAACGCATGTCCTGAAGGAAGACCCGAATTTTCTGAAGTTGTCATGAAGTTAGAA 
GAGTGTCTCTGCAACATTGAGCTGATGTOTCCTGCATCAAGTAACAGCAGTGGGTCTCTC 
TCACCTTCTTCTTCTTCTGATTGCCTGGTGAACCGGGGAGGACCTGGCCGGAGTCATGTG 
GCAGCATTAAGAAGTCGTTTCGAATTGGAATATGCTCTAAATGCAAGGTCCTATGCTGCT 
TTGTCCCAAAGTGCTGGACAATATTCCTCTCAAGGTCTGTCTTTGGAGGAGATGAAAAGA 
AGTCTTC7VATACACACCCATTGACAAATATGGCTATGTATCCGATCCCATGAGCTCAATG 
CATTTTCATTCTTGCCGAAATAGTAGCAGCTTTGAGGACAGCAGCTGA 

SEQ ID NO: 84_H97685_H 

ATGATTTCTTGCCTGTNATAACCTATGCACTCACAAAGATGAACTCTCTGAGAGGGATGA 
GCAAGAGCTTCAGGAAATCCGAAAGTATTTCTCCTTTCCTGTATTCTTTT^ 
GAAACTGGGCTCGGAGATAATAGACTCCTCAACCAGGAGA 
GCTTTATCGCCAGCTAATTGACCTGGGCTATCTGAGCAGCAGT 

TCCTGGCCAGGATACTAAAGCTCAGAGCATGTTGGTGGAACAGAGTGAAAAGCTGAGACA 
CITGAGCACATTTTCTCACC^ 

GAACCTGGTGCACTGCCACTGCCTTGACATCTTTATTAACCAGGCA 

GGACCTGCAGATCACTCCCAAACGTCTGGAATATACTCGAAAAT^AGGAGAATGAGTTGTA 
TGAATCATTGATGAATATTGCCAACCGAAAGCAGGAGGAAATGAAGGATATGATTGTTGA 
GACACTTAATACCATGAAGGAGGAACTTCTGGATGATGCTACTAACATGGAGTTTAAAGA 
CGTCATTGTCCCTGAGAATGGAGAACCAGTAGGCACCAGAGAGATCAAATGCTGCATCCG 
ACAGATCCAGGAACTCATCATCTCCCGACTTAATCAGGCAGTGGCTAATAAGCTGATCAG 
CTCAGTGGATTACCTGAGGGAAAGCTTCGTCGGAACCCTGGAACGATGTCTGCAGAGCCT 
GGAGAAGTCTCAGGATGTCTCAGTTCACATCACCAGTAATTATCTCAAACAGATCTTAAA 
TGCTGCCTATCATGTTGAAGTCACGTTTCACTCAGGGTCGTCAGTTACAAGGATGCTATG 
GGAGCAAATCAAACAGATCATCCAGCGCATCACATGGGTGAGCCCACCTGCCATCACTCT 
GGAATGGAAGAGGAAGGTGGCCCAGGAAGCCATTGAGAGCCTCAGCGCCTCCAT^ATTGGC 
TAAGAGCATTTGCAGCCAATTCCGGACTCGGCT 

CTCCTTGCGGCAGCTGGAAGCTGGCCACTCAGGCCGGTTAGAGAAAACGGAAGATCTATG 
GCTGAGGGTTCGGAAAGATCATGCTCCCCGCCTGGCCCGCCTTTCTCTGGAAAGCCGTTC 
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TTTACAGGATGTCTTGCTTCA^ 

GTATGGTGTG£5TATACCTGTGTGACAACTGGGGACH^ 

AGTTGTCCCTCCAGATGAGAAGCACTGGAATGATCTGGCTTTGGAATTTCACTATA 

GTCTCTGCCGAAGCATGAGCGATTGGTGGATCTCCAT 

TGX5TGGTGGCTCCAGCATTGCTGTGCTC^ 

CACAGGGCTGAAGGCTGGGCTGACCCTGGAGACACGTTTGCAGATAG 

GGAGGGAATCCGCTTCCTGCACAGCCAGGGACTTGTCCATCGTGATATCAAACTGAAAAA 

TGTGCTGCTGGATAAGCAGAACCGTGCCAAGATCACTGACTTAGGATTCTGCAAGCCAGA 

GGCCATGATGTCAGGCAGCATTGTGGGGACACCAATCCATATGGCCCCTC^^ 

AGGGAAGTACGATAATTCCGTGGATGTCTACGCTTTTGGAATTCTTTTCTGGTATATCTG 

CTCAGGCTCTGTCAAGCTCCCTGAGGCATTTGAGAGGTGTGCTAGCAAAGACCATCTCTG 

GAACAATGTGCGGAGGGGGGCTCGCCCAGAACGTCTTCCTGTGTTTGATGAGGAGTGCTG 

GCAGTTGATGGAAGCCTGTTGGGATGGCGACCCCTTGAAGAGGCCTCTCTTGGGCATTGT 

CC^GCCCATGCTCCAGGGC^TCATGAATCGGCTCTGCAAGTCCAATTCTGAGCAGCCAAA 

C^GAGGACTAGATGATTCTACTTGAAAGCAAAGACCTTTCTCTTTC^CTCTCTAGTTATT 

TCCTTCCCCCTCACCATTTGGCCATGGGGAGAATTTGAC^TTTATTCACTATAGGACACA 

CTCCCAAGGGAACTGGTGCTTGCTGGGAAACTTGG/^ACCTTCCCAGGCAGGGATGACTCC 

TGGACAGTGAAGAGTTGAATGACTGAGCATATTC^ 

CCCTTTAGCAAAAAAGTGTCTCAGATGTGTAAAAGCTGAGGAATGTGGTGTTCTGGCTTC 
ACAAATGAAAAGGAGG CAGATGTT 

SEQ ID NO: 85_W20810_M 

TTGATGTCAACCTGAAGGCTTCTAAAGCGAGTGATGTCTACAGCTTTGGGATCCTCGTGT 

GGGCAGTGCTGGCTGGCAGAGAAGCTGAGTTGGTAGACAAGACTTCACTAATCCGGGAAA 

CAGTGTGTGACAGGCAGAGTCGTCCTCCACTGACAGAGCTGCCTCCAGGTAGCCCTGAGA 

CTCCCGGCTTGGAAAAACTGAAGGAGTTAATGATTCATTGCTGGGGTTCCCAGTCCGAAA 

ACAGGCCATCCTTCCAGGACTGCGAACCAAAAACCAATGAAGTTTACAATCTGGTAAAGG 

ACAAGGTAGATGCTGCTGTCTCCGAGGTAAAGCATTATCTGTCTCAGCACAGAAGCAGCG 

GCAGAAACTTGTCTGCCAGAGAGCCAAGCCAAAGAGGCACAGAAATGGATTGCCCGAGGG 

AAACCATGGTTTCTAAAATGCTGGACCGCCTGCATTTGGAGGAACCCTCCGGACCAGTTC 

CTGGAAAATGTCCTGAGAGGCAAGCACAGGACACATCAGTTGGGCCTG 

GGACATCTTCTGACCCCGTGGCTGGCACTCCT 

GCACAACACCTGGGCCAGTCTTTACTGAGACTCCCGGTCCTCACCCCCAAA 

GAGATGGAAGACACGGCACTCCTTGGTATCCCTGGACCCCACCGAATCCAATGACAGGGC 

CACCGGCTCTCGTCTTCAACAACTGTTCTGAAGTGCAGATTGGGAACTACAACTCCTTGG 

TAGCACCACCAAGAACTACTGCCTCAAGTTCGGCCAAGTATGACCAAGCAC^ 

GGGGTAGGGGCTGGCAGCCCTTCCACAAGTAGACTTCAGAGAATCACTGCAAGAGCCT 

AGTGTGCCATTCAGCGTGGCAATAAAAAGCACGTTTTAAGCAACCTGGACTGGCTAAGAC 

AGTCCTTGCCACTTCCTGAAGCTCACAACA 

ACTGACTCTTGACCCATCTCCTTAAAGTCAATAAACATAGCATGTTAACTGTG 
SEQ ID NO: 86_AA744236_H 

ATGGGATCAGAGAACAGTGCTTTAAAGAGCTATACACTGAGAGAACC^ 

CCCTCTGGACTTGCTGTTTATCCCGCTGTAC^ 

GTGTATAAGAGAGAAAATGAAGACAAGGTTAATAAAGC^^ 

CGTCACCCTTGCTTGCTAAGATTTTTATCTTGTACTGTGGAAGCGGATGGCATTCATCTT 
GTCACTGAGCGAGTACAGCCCCTGGAAGTGGCTTTGGAAACATTGTCTTCTGCAGAGGTC 
TGTGCTGGGATCTATGACATATTGCTGGCTCTTATCTTCCTTCATGACAGAGGACACCTA 
ACACACAATAATGTCTGTTTATCATCTGTGTTTGTGAGTGAAGATGGACACTGGAAGCTA 
GGAGGAATGGAAACTGTTTGTAAAGTTTCTCAGGCCACACCAGAGTTTCTGAGGAGTATT 
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CAGTCAATAAGAGACCCAGCATCTATCCCTCCTGAAGAGATGTCTCCAGAATTCACAACT 

CTCCCAGAGTGTCATGGACATGCCCGGGATGCCTTTTC^ 

TTGCTCACAATCTTAAATGAACAGGTTTCAGCGGATGTTCTCrCCAG 

TTGCACTCAACTTTGCTGAATCCCATTCCAAAATGTCGGC^^ 

TCTCATGACTTCTTCAGAAATGATTTTCTGGA^ 

TTGAAGAGTGAAGAGGAGAAAACGGAATTCITTAAAT 

TTGTCAGAGGAATTGATAGCTTCAAGGTTGGTGCCTCTTCTGCTTAATCAGTTGGTGTTT 
GC^GAGCCAGTGGCTGTTAAGAGTTTTCTTCCTTATCTGCTTGGCCCCAAAAAAGATCAT 
GCGCAGGGAGAAACTCCTTGCTTGCTCTCACCAGCCCTGTO 

GTGCTTCTCCAGTTGTTTGAAGTTCATGAAGAGCATGTGCGGATGGTGCTGCTGTCTCAC 
ATCGAGGCCTACGTGGAGCACTTCACTCAGGAGCAGCTGAAGAAAGTCATCTTGCCACAG 
GTTTTGCTGGGCCTGCGTGATACTAGCGATTCCATTGTGGCAATTACTCTGCATAGCCTA 
GCAGTGCTGGTCTCTCTGCTTGGACCAGAGGTGGTTGTGGGAGGAGAACGAACCAAGATC 
TTCAAACGCACTGCCCCAAGTTTTACTAAAAATACTGACCTTTCTCTAGAAGGCGATCCA 
TTTTCTCAGCCTATTAAATTTCCCATAAATGGACTCTCAGATGTAAAAAATACTTCGGAG 
GACAGTGAAAACTTCCCATCAAGTTCTAAAAAGTCTGAGGAGTGGCCTGACTGGAGTGAA 
CCTGAGGAGCCTGAAAATCAAACTGTCAAC^TAC^GATTTGGCCTAGAGAACCTTGTGAT 
GATGTCAAGTCCCAGTGCACTACCTTGGATGTGGAAGAGTCATCTTGGGATGACTGCGAG 
CCCAGCAGCTTAGATACTAAAGTAAACCCAGGAGGTC 

ACCTC^GGGGAGCAGAAGCCTATTCCTGCTTTGCTTTCACTCACTGAAGAGTCTATGCCT 
TGGAAATCAAGCTTACCCCAAAAGATTAGCCTTGTACAAAGGGGGGATGACGCAGACCAA 
ATCGAGCCGCCAAAAGTGTCATCACAAGAAAGGCCCCTTAAGGTTCCATCAGAACTTGGT 
TTAGGAGAGGAATTCACCATTCAAGTAAAAT^AGAAGCCAGTAAAAGATCCTGAGATGGAT 
TGGTTTGCTGATATGATCCCAGAAATTAAGCCTTCTGCTGCTTTTCTTATATTACCTGAA 
CTGAGGACAGAAATGGTCCCAAAAAAGGATGATGTCTCCCCAGTGATGCAGTTTTCCTCA 
AAATTTGCTGCAGCAGAAATTACTGAGGGAGAGGCTGAAGGCTGGGAAGAAGAAGGGGAG 
CTGAACTGGGAAGATAATAACTGGTGA 

SEQ ID NO: 87_AI052250_H 

AGCGGCCGCGGGGGCGGCGGAGGATATGGAGTAAAGCCAGAGTCAGTGGCCAGGCACGAA 
GGC^GAGCAGGAAGAGCCAGKIAGGCGTTTAT^ 

CCGCCCCTCCTGGAAGAAGGAAGAGGTAACTATAACTACCCAATATTGCAGCCATGGAGT 

CCATGCTTAATAAATTGAAGAGTACTGTTACAAAAGTCACAGCTGATGTCACTAGTGCGG 

TAATGGGAATTCCTGTCACTAGAGAATTTGATGTTGGTCGACACATTGCCAGTGGTTGCA 

ATGGGCTAGCTTGGAAGATTTTTAATGGCACAAAAAAGTCAACAAAGCAGGAAGTGGCAG 

TTTTTGTCTTTGATAAT^AAACTGATTGACAAGTATCAAAAATTTGAAAAGGATC^AATCA 

TTGATTCTCTAAAACGAGGAGTCCAACAGTTAACTCGGCTTCGACACCCTCGACTTCTTA 

CTGTCCAGCATCCITTAGAAGAATCCAGGGATTGCTTGGCATTTTGTA 

TTGCCAGTTTAGCCAATGTTCTTGGTAACTGGGAAAATCTACCTTCCCCTATATCTCCAG 

AC^TTT^GGATTATAAACTTTATGATGTAGAAACCAAATATGGTTTGCTTCAGGTTTCTG 

AAGGATTGTCATTCTTGCATAGCAGTGTGAAAATGGTGCATGGAAATATCACTCCTGAAA 

ATATAATTTTGAATAAAAGTGGAGCCTGGAAAATAATGGGTTTTGATTTTTGTGTATCAT 

CAACCAATCCTTCTGAACAAGAGCCTAAATTTCCTC 

CTTCATTGTGTCTTCCAAATCCT^ 

GTGAAACAGCCAGTGATATGTATTCTTTAGGAACTGTTATGTATGCTGTATTTAATAAAG 
GGAAACCTATATTTGAAGTCAACAAGCAAGATAT 

ATCAGTTGAGTCGTTTAGGATCTAGTTCACTTACAAATATACCTGAGGAAGTTCGTGAAC 
ATGTAAAGCTACTGTTAAATGTAACTCCGACTGTAAGACCAGATGCAGATCIAAATGACAA 
AGATTCCCTTCTTTGATGATGTTGGTGCAGTAAC^ 
AAAGAGATAATCTTCAGAAATCACAGTTTTTCT^AAGGA 
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TGCCCAAGCGTGTCATTGTGCAGAGAATTTTC 

CTGACATGGTACCTTTTGTTTTGCCCAATGTTCTACTTATTGCTGAGG 
AAGAATATGTCAAATTAATTCTTCCTGAACTTGGCCCTGTC 

TCCAGATTTTGTTAATTTTCCTACAAAAAATGGATTTGCTACTAACCAAAACCCCTCCTG 
ATGAGATAAAGAACAGTGTTCTACCCATGGTTTACAGAGCACTAGAAGCTCCTTCCATTC 
AGATCCAGGAGCTCTGTCTAAACATCATTCCAACCTTTGCAAATCTTATAGACTACCCAT 
CCATGAAAAACGCTTTGATACCAAGAATTAAAAATGCTTGCTACAAACATCTTCCCTTGC 
GGTTCGTGTAAATTCATTAAACAACATTGGAGCAGACCTTCTGACTGGCAGTGAGTCCG 

SEQ ID NO: 88_AA278842_H 

GGCGCGCCAGATATGACZACGTGCCAAGGGGCTGGCTCAGCCCCGGCTCGGGCGGCCGGAG 
GACCCGGAGCTAAGGCGCCCGAACCCGCGGCGGCGGTGGGGACGATGTGGTTCTTTGCCC 
GGGACCCGGTCCGGGACTTTCCGTTCGAGCTCATCCCGGAGCCCCCAGAGGGCGGCCTGC 
CCGGGCCCTGGGCCCTGCACCGCGGCCGCAAGAAGGCCACAGGCAGCCCCGTGTCCATCT 
TCGTCTATGATGTGAAGCCTGGCGCGGAAGAGCAGACCCAGGTGGCCAAAGCTGCCTTCA 
AGCGCTTCAAAACTCTACGGCACCCCAACATCCTGGCTTACATCGATGGACTGGAGACAG 
AAAAATGCCTCCACGTCGTGACAGAGGCTGTGACCCCGTTGGGAATATACCTCAAGGCGA 
GAGTGGAGGCTGGTGGCCTGAAGGAGCTGGAGATCTCCTGGGGGCTACACCAGATCGTGA 
AAGCCCTCAGCTTCCTGGT(^CGACTGCAGCCT(^TC(^CAACAATGTCTGCATGGCCG 
CCGTGTTCGTGGACCGAGCTGGCGAGTGGAAGCTTGGGGGCCTGGACTACATGTATTCGG 
CCCZAGGGCAACGGTGGK3GGACCTCCCCGCAAGGGGATCCCCGAGCTTGAGCAGTATGACC 
CCCCGGAGTTGGCTGAC^GC^GTGGC^GAGTGGTCAGAGAGAAGTGGTCAGCAGACATGT 
GGCGCTTGGGCTGCCTCATTTGGGAAGTCTTCAATGGGCCCCTACCTCGGGCAGCAGCCC 
TACGCAACCCTGGGAAGATCCCCAAAACGCTGGTGCCCCATTACTGTGAGCTGGTGGGAG 
CAAACCCCAAGGTGCGTCCCAACCCAGCCCGCTTCCTGCAGAACTGCCGGGCACCTGGTG 
GCTTCATGAGCAACCGCTTTGTAGAAACCAACCTCTTC^ 

AGCCAGCCGAGAAGCAAAAATTCTTCGAGGAGCTGAGCAAGAGCCTGGACGCATTCCCTG 

AGGATTTCTGTCGGCACAAGGTGCTGCCCCAGCTGCTGACCGCCTTCGAGTTCGGCAATG 

CTGGGGCCGTTGTCCTCACGCCCCTCTTCAAGGTGGGCAAGTTCCTGAGCGCTGAGGAGT 

ATCAGCAGAAGATCATCCCTGTGGTGGTCAAGATGTTCTCATCCACTGACCGGGCCATGC 

GCATCCGCOTCCTGCAGCAGATGGAGCAGTTCATCC^GTACCTTGACGAGCC^CAGT^ 

ACACCCAGATCTTCCCCCACGTCGTACATGGCTTCCTGGACACCAACCCTGCCATCCGGG 

AGCAGACGGTCAAGTCCATGCTGCTCCTGGCCCCAAAGCTGAACGAGGCCAACCTCAAT^ 

TGGAGCTGATGAAGCACTTTGCACGGCTACAGGCC^GGATGAACAGGGCCCC^TCCGCT 

GCAACACCACAGTCTGCCTGGGCAAAATCGGCTCCTACCTCAGTGCTAGCA 

GGGTCCTTACCTCTGCCTTCAGCCGAGCCACTAGGGACCCGTTTGCACCGTCCCGGGTTG 

CGGGTGTCCTGGGCTTTGCTGCCACCCACAA 

AGATCCTGCCTGTGCTCTCCGGTCTC^CTGTAGATCCTGAGAAATCCGTGCGAGACCAGG 

CCTTCAAGGCCATTCGGAGCTTCCTGTCCAAATTGGAGTCTGTGTCGGAGGAC 

AGCTGGAGGAAGTGGAGAAGGATGTCCATGCAGCCTCCAGCCCTGGCATGGGAGGAGCCG 

CAGCTAGCTGGGCAGGCTGGGCCGTGACCGGGGTCTCCTCACTCACCTCCAAGCTGATCC 

GTTCGCACCCAACCACTGCCCC^CAGAAACC^CAT^ 

GAGTTCCTGCCCCAGCCCCCACCCCTGTTCCTGCCACCCCTACAACCTCAGGCCACTGGG 
AGACGCAGGAGGAGGACAAGGACACAGCAGAGGACAGCAGCAC^ 

ACGAAGACTGGGGCAGCCTGGAGCAGGAGGCCGAGTCTGTGCTGGCCCAGCAGGACGACT 
GGAGCACCGGGGGC(^VGTGAGCCGTGCTAGTC^GGTCAGCAACTCCGACCACAAATCCT 
CCAAATCCCCAGAGTCCGACTGGAGCAGCTGGGAAGCTGAGGGCTCCTGGGAACAGGGTT 
GGCAGGAGCCAAGCTCCCAGGAGCCACCTCCTGACGGTACACGGCTGGCCAGCGAGTATA 
ACTGGGGTGGCCCAGAGTCCAGCGACAAGGGCGACCCCTTCGCTACCCTGTCTGCACGTC 
CCAGCACCCAGCCGAGGCCAGACTCTTGGGGTGAGGACAACTGGGAGGGCCTCGAGACTG 
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ACAGTCGACAGGTCAAGK^C^ 

TGGAGGCCAAACGCGCCGAGAGGAAGGTGGCCAAGGGCCCCATGAAGCTGGGAGC^ 
AGCTGGACTGAACCGTGGCGGTGGCCCTTCCCGGCTGCGGAGAGCCCGCCCCACAGATGT 
ATTTATTGTACAAACCATGTGAGCCCGGCCGGCCC7VGCCAGGCCATCTCACGTGTACA 
ATCAGAGCCACAATAAATTCTATTTCAC 

SEQ ID NO: 89_AA599286_H 

ATGGCCTT^TGGAGAAGCCGCC^GCCGGCAAGGTGCTGCTGGACGACACGGTGCCGCTG 
ACAGCAGCCATCGAGGCGAGCCAGAGCCTGCAGTCCCACACGGAATATATTATTCGAGTG 
C7VAGGAGGAATTTCTGTGGAAAACAGCTGGCAGATTC 

TTGCTTAACAACAGCTTACAGATTGCAGGCCTAAGTCTACCTCTTCCTCCCAAAAAATTG 
ATTGGTAACATGGATCGTGAATTCATAGCTGAAAGGGAGAAAGGTCTTCAGAACTATCTC 
AACGTGATCAGAACAAATCATATCTTGTCTAAT^ 
CCAAACAACTATTCCGCAAACTATACTC 

CGATCAGAGCCAAAGTGGGAGGTGGTGGAACCTTTGAAAGACATAGGTTGGAGAATAAGG 
AAGAAATATTTCTTGATGAAGATTAAAAATCAGCCAAAGGAACGGCTAGTGTTAAGCTGG 
GCTGACCTTGGCCCAGACAAGTATTTGTCAGAT^ 

CTGCCTTCTTGTTTGCACCCTTACATCTATCGGGTTACCTTTGCCACAGCTAATGAATCC 

TCAGCGTTGCTAATTAGGATGTTTAACGAAAAGGGAACATTGAAGGATCTGATCTACAAG 

GCAAAACCAAAAGACCC^TTTCTAAAGAAGTACTGCAACCCTAAGAAGATTCAGGGCCTG 

GAACTCCAGCAAATAAAAACATATGGACGGCAAATATTAGAGGTACTGAAGTTTCT 

GACAAGGGATTCCCTTATGGGCATCTTCACGCCT 

TGCCGGCTGCTGGACCTTGAGAATTCCTTATTGGGCCTGCCTTCCTTCTACCGAT 
TTTTCACAATTCAGGAAAATCAATACATTGGAAAGTG^ 

TTACTGTATGAAATGACTTATGGACGACCGCCAGACTCGGTGCCTGTGGACTCCTTCCCT 
CCTGCCCCGTCCATGGCTGTGGTGGCCGTGTTGGAGTCTACGCTGTCTTGTGAAGCCTGT 
AAAAATGGCATGCCTAC(^TCTCCCGGCTCTTACAGATGCCATTATTCAGCGATGTTTTA 
CTAACCACTTCTGAAAAACCACAGTTTAAGATCCCTACAAAGTTAAAAGAGGCATTGAGA 
ATTGCCAAAGAATGTATAGAGAAGAGACTAATTGAGGAACAGAAACAGATTCACCAGCAT 
CGAAGACTGACAAGAGCTCAGTCCCACCATGGATCTGAGGAGGAAAGAAAAAAAAGAAAG 
ATTTTAGCTCGAAAGAAGTCAAT^ACGATCTGCTCTTGAAAATAGTGAAGAGCATTCAGCG 
AAGTAC^GC^CTCC^TAATTCAGCAGGATCTGGGGCCAGCTCACCTCTCACGTCCCCG 
TCTVTCGCCAACTCC^CCCTCTAC^TCAGGGATATCTGC^TTACCTCCACCTCCTCCACCT 
CCACC^CCACCAGCAGCTCCCTTGCCTCCTGCGAG(^CCGAGGCACCTGCCCAGCTCTCG 
TCTCAGGCTGTGAATGGCATGAGCCGAGGGGCCTTGCTCAGCTCCATCCAGAATTTCCAA 
AAAGGAACTTTGAGGAAAGCCAAACCTGTGATCACAGTGCTCCGAAGATCGGCTGAAGCT 
TCCTGTTTACACTTGGAGGGAAAAGTTCTTTTTTATTCCTACTCACCCCTACCCCCCAAC 
TACCCTCTTCCTGGGAAAGTAATTGCTGAGCCAGTAC^ 

AGATGCTCATGTAAGCAGCTTTTCGAGAGAAATAATTCTTTAAGCAGAATAAAGTTAGGC 
TGGCATGCAAAAAAAAAAAAAAAAAAAAA 

SEQ ID NO: 90_AA425725_H 

ATGAGCGCCAGCACGGGCGGTGGTGGGGACAGCGGCGGCAGCGGCGGC^ 

TCACAGGCCTCCTGCGGGCCCGAGTCCTCGGGCTCCGAACTAGCCCTGGCCACACCGGTG 

CCTCAGATGCTGCAGGGCCTTCTGGGCTCCGACGACGAGGAACAGGAAGACCCCAAAGAC 

TACTGCAAGGGCGGCTACCACCCTGTGAAGATCGGCGACGTGTTCAATGGGCGGTACCAC 

GTGGTGCGO^CTGGGCTGGGGCCACTTCTCCACCGTCTGGCTCTGCTGGGACATCCAG 

CGCAAGCGCTTTGTGGCCCTCAAAGTGGTGAAGAG 

GTGGATGAGATCAAGCTCCTGAT^ATGTGTCCGGGACAGCGACCCCAGTGACCCCAAAAGA 
GAGACCATTGTCCAGCTCATTGATGACTTCAGGATCTCAGGAGTCAATGGAGTCCATGTG 
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TGCATGGTGCTGGAGGTGCTGGGCCACCAGCTCCTC^^TGGATCATCAAGTCCAACTA^ 
CAGGGCCTGCCCGTGCCCTGCGTGAAGAGCATCGTGAGGCAGGTGCTGCACGGCCTGGAC 
TACCTCCACACCAAGTGCAAGATCATCCACACGGA 

TGTGTGGGGGACGCTTACATCAGGCGCCTGGCTGCCGAGGCCACGGAGTGGC^CAGGCA 

GGGGCGCCGCCCCCCTCCCGCTCCATAGTCAGCACTGCCCCCCAGGAGGTCTTGACCGGT 

AAGCTGTCCAAAAACAAGAGGAAGAAGATGAGGCGCAAACGGAAACAGGAGA 

CTGGAGGAGCGGCTGCGGGACCTGCAGAGGCTGGAGGCCATGGAGGC 

GAGGACTCTGGCTTGAGACTAGACGGGGGCAGCGGCTCCACATCCTCTTCAGGCTTCTCC 

GGCTCCCTCTTCTCTCCTGCCTCCT^ 

ACCGGGGGCCTCCTGTCGCCTAGCACACCATTCGGTGCCTCGAACCTCCTGGTGAACCCC 
CTGGAGCCCCAAAATGCAGATAAGATC^AGATCAAGATCGCAGACCTGGGCAACGCCTGC 
TGGGTGCACAAGCACTTCACGGAAGACATC 

CTGATCGGCGCCGAATACGGCCCCCCGGCAGACATCTGGAGCACAGCCTGCATGGCCTTC 
GAGCTGGCCACTGGTGACTACCTGTTCGAGCCGCATTCTGGAG7^AGACTACAGTCGTGAT 
GAGGACCACATCGCTCACATAGTGGAGCTTCTGGGGGACATCCCCCCAGCCTTCGCCCTC 
TCAGGCCGCTATTCCCGGGAGTTCTTCAACCGGAGAGGAGAGCTGCGGCACATCCACAAT 
CTCAAGCACTGGGGCCTGTACGAGGTACTCATGGAAAAGTACGAGTGGCCCCTAGAGCAG 
GCC^CACAGTTCAGCGCCTTTCTGCTGCCCATGATGGAGTACATCCCCGAAAAGCGGGCC 
AGTGCCGCTGACTGCCTCCAGCACCCCTGGCTCAACCCCTAG 

SEQ ID NO: 91_SGK022_H 

TCTGGCCCTGTCCCTCCCCACCACCCGCCGCTGTGTCCAGACAGAGAATGTTCTAACGCT 
GGGGGCGGCTGCGGATGAAGTCCTTGGGGAGAAAAGGAGCAGGCCAAGGGCGATGGTGGA 
GTAGAGCTGCCTCTCAGAGGCAGCATGAGCTGAGAGGGTGATAGGAAGGCGGCGCTAGAC 
AGCATGGAGGACTTTCTGCTCTCCAATGGGTACGAGCTGGGCAAGACCATTGGGGAAG^ 
ACCTACTCAAAAGTCAAAGAAGCATTTTCCAAAAAACACCAAAGAAAAGTGGC^TTAAA 
GTTATAGACAAGATGGGAGGGCCATCAGAGTTTATCCAGAGATTCCTCCCTCGGGAGCTC 
CAAATCGTCCGTACCCTGGACCAC^GAACATCM 

GCCGACGGGAAAATCTGCCTGGTGATGGAGCTCGCTGAGGGAGGGGATGTCTTTGACTGC 

GTGCTGAATGGGGGGCCACTGCCTGAAAGCCGGGCCAAGGCCCTCTTCCGTCAGATGGTT 

GAGGCCATCCGCTACTGCCATGGCTGTGGTGTGGCCCACCGGGACCTCAAATGTGAGAAC 

GCCTTGTTGCAGGGCTTCAACCTGAAGCTGACTGACTTTGGCITTGCC^ 

AAGTCACACCGGGAGCTGAGCC^GACCTTCTGCGGCAGTACTIGCCTATGCTGCCCCCGAG 

GTGCTGCAGGGCATTCCCCACGATAGCA7VAAAAGGTGATGTCTGGAGCATGGGTGTGGTC 

CTGTATGTCATGCTCTGTGCCAGCCTACCTTTTGACGACACAGACATCCCCAAGATGCTG 

TGGCAGCAGCTVGT^GGGGGTGTCCTTCCCCACTCATCTGAGCT^TCTCGGCCGATTGCCAG 

GACCTGCTCAAGAGGCTCCTGGAACCCGATATGATCCTCCGGCCTTCAATTGAAGAAGTT 

AGTTGGCATCC^TGGCTAGC^UVGCACTTGATAAAAGC^TGGCAAGTGCTCTCCAATA^ 

GTAGGGGGAGAAAGCAAA 

SEQ ID NO: 92_AA060026_M SGK022_M 

CAGACGGAGAATGTTCTAGCCCTGGAGGCAGCTGTGAATGAAGTCCTTGGGGGGAAAAGA 

AGCAGGCCGAGGGCGATGGTGGAGTAGAGCTGCCTCGCAGAGGCAGCATGAGCTGAGAGG 

GTGACAAGAAGGAGGCGCTACACAGCATGGAGGACTTTCTACTCTCCAATGGGTATCAGC 

TGGGCAAGACCATTGGGGAAGGGACCTACTCAAAAGTCAAAGAAGCAT^ 

ATCAAAGAAAAGTGGCAATTAAAATTATAGACAAGATGGGAGGGCC^G 

AGAGATTCCTGCCTCGTGAGCTCCAGATTGTCCGTACCCTGGACCACAAAAACATCATCC 

AGGTGTATGAGATGCTGGAGTCAGCAGATGGAAAAATCTACCTGGTGATGGAACTGGCTG 

AGGGAGGGGATGTCITTGACTGTGTGCTGAACGGAGGGCCACTTCCCGAGAGCCGGGC^ 

AGGCCCTCTTCCGCCAGATGGTTGAGGCTATTCGCTATTGCCATGGCTGTGGCGTGGCCC 
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ACCGGGACCTTAAGTGTGAGAACGCCTTGTTGCAGGGCTTC^ 
TTGGCTTTGCCAAGGTGCTACCCAAGTC 

GCACAGCCTATGCCGCCCCTGAGGTGCTACAGGGCATACCCCATGATAGCAAGAAAGGTG 
ATGTCTGGAGCATGGGTGTGGTCCTGTATGTAATGCTCTGTGCAAGTCTACCTTTTGATG 
ACACAGATATCCCCAAGATGCTGTGGCAGCAG 

TGGGCATCTCAACCGAATGCCAGGACCTGCTCAAGCGGCTCCTGGAACCAGACATGATAC 
TCCGGCCTTCAATCGAAGAAGTTAGTTGGCACCCATGGCTAGCAAGCACTTGATAT^AAGC 
AATGGCAAGTC CTCCCCAATAAAGTAGGGGGAGAAAGCAAACTG 

SEQ ID NO: 93_AA399669_H 

CTCCCAAAGTGCTGGGATTACAGGCGTGAGCCACCGCGCCCGGCCGCACTTCATTCTCAA 
GTTTTGTGGCCAACGATGGATAGGAGGTGGATTGTGATGTATTCGGAACATGGGACCTTG 
AGGAGTTCCGTAACCAAAAGGAGAAAGTAACAACAGCCAGTGGAGACAAAAAGAACTGCT 
TCTCTTTCTTTCCCCCTCCAAGTTCCTAGTGGAGGGCTGAGTCCAGCATCCCAGACTCGT 
GTGACTATATAGGCAAGCATTTGGGGACCTACTT^ 

CTCAAGGTGTTGGCCTTTGGATAGGAGGCTTCCAAGTAGTAAAGCTCCCTGCTCTC^ 

AGCCCAACACC^TGGGGAAGGGAGATGTCTTAGAGGCAGCACCAACCACCACAGCCTACC 

ATTCCCTCATGGATGAATATGGTTATGAGGTGGGCAAGGCCATTGGCCATGGCTCCTATG 

GGTCGGTATATGAGGCTTTCTACACAAAGCAGAAGGTTATGGTGGC^GTC^GATCATCT 

CAAAGAAGAAGGCCTCTGATGACTATCTTAACAAGTTCCTGCCCCGTGAAATACAGGTAA 

TGAAAGTCTTGCGGCACAAGTACCTCATCAACT 

GAGTATACATCATTCTGGAACTGGCTCAGGGTGGTGATGTCCTTGAATGGATCCAGCGCT 
ACGGGGCCTGCTCTGAGCCCCTTGCTGGCAAGTGGTTCTCCCAGCTGACCCTGGGCATTG 
CCTACCTGCACAGCAAGAGCATCGTGCACCGGGACTTAAAGTTGGAGAACCTGTTGCTGG 
ACAAGTGGGAGAATGTGAAGATATCAGACTTTGGCTTTGCCAAGATGGTGCCTTCTAACC 
AGCCTGTGGGTTGTAGCCCTKCTTACCGCCAAGTGAACTGCTTTTCCCACCTCAGCCAGA 
CTTACTGTGGCAGCTTTGCTTACGCTTGCCCAGAGATCTTACGAGGCTTGCCCTACAACC 
CTTTCCTGTCTGACACCTGGAGCATGGKSCGTC^^ 

TGCCCTTTGATGACACCAATCTCAAAAAGCTGCTAAGAGAGACTCAGAAGGAGGTCACTT 

TCCCAGCTAACCATACCATCTCCCAGGAGTGCAAGGTCCAACTGCTCATTGCCTGTGTGG 

CACAATGGAGAAAAACTCAGGCAAGACCTCTCTCTCCCCTGCTCTAGAACCTGATCCTCC 

AGATGCTACGCCAAGCCACTAAGCGTGCCACCATTCTGGACATCATCAAGGATTCCTGGG 

TGCTCAAGTTCCAGCCTGAGCAACCCACCCATGAGATCAGGCTGCTTGAGGCCA 

AGCTCCACAACACCACTAAACAGCACCAATCCTTGCAAATTACGACCTGAAAATGGCT^ 

GGGAGGGGGCTAAGAGAGGAGCAAAGCAGGAGGTCTTGGGCTAAAAATCTTTT^ 

AAATAAATCTAAGTCTGATTTAGTTTCATCAAAAAAA 

SEQ ID NO: 94_AA758539_H 

GACCATTCAGACGCCTCCGGTAGTGTAAATGAGGACAATGCCTGCTGGCCCACATGACGG 
GGGGATGTAGACGGCAGCGGCGCCAGTCGCTCCTGGCACCATGGACGATGCCACAGTCCT 
AAGGAAGAAGGGTTACATCGTAGGCATCAATCTTGGCAAGGGTTCCTACGCAAAAGTCAA 
ATCTGCCTACTCTGAGCGCCTCAAGTTCAATGTGGCTGTCAAGATCATCGACCGCAGGAA 
AACACCTACTGACTTTGTGGAGAGATTCCTTCCTCGGGAGATGGACATCCTGGCAACTGT 
CAACCACGGCTC(^TCATCAAGACTTACGAGATCTTTGAGACCTCTGACGGACGGATCTA 
CATCATCATGGAGCTTGGCGTCCAGGGCGACCTCCTCGAGTTCATCAAGTGCCAGGGAGC 
CCTGCATGAGGACGTGGCACGCAAGATGTTCCGACAGCTCTCCTCCGCCGTCAAGTACTG 
CCACGACCTGGACATCGTCCACCGGGACCTCAAGTGCGAGAACCTTCTCCTCGACAAGGA 
CTTCAACATCAAGCTGTCTGACTTTGGCTTCTCCAAGCGCTGCCTGCGGGACAGCAATGG 
GCGCATCATCCTCAGCAAGACCTTCTGCGGGTCGGCAGCATATGCAGCCCCCGAGGTGCT 
GCAGAGCATCCCCTACCAGCCCAAGGTGTATGACATCTGGAGCCTGGGCGTGATCCTGTA 
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CATCATGGTCTGCGGCTCCATGCCCTATGACGACTCCGACAT 

CCAGAAGGAGCACCGTGTGGACTTCCCGCGCTCCAAGAACCTGACCTGCGAGTGCAAGGA 
CCTCATCTACCGCATGCTGCAGCCCGACGTCAGCCAGCGGCT 
CAGCCACTCGTGGCTGCAGCCCCCCAAGCCCAAAGC<^CGTCTTCT^ 
GGAGGGGGAGGGCAAGTACCGCGCTGAGTGCAAACTGGACACC^^ 

CGACCACCGGCCCGACCACT^AGCTTGGAGCCAAAACCCAGCACCGGCTGCTGGTGGTGCC 

CGAGAACGAGAACAGGATGGAGGACAGGCTGGCCGAGACCTCCAGGGCC^ 

CATCTCCGGAGCTGAGGTGGGGAAAGCAAGCACCTAGCATGACAATGGCCCCGTTGTGTG 

TGGTGGGGGTCGGGGTTGGGGGGCATGGTGCAGTCGGCCTTCACGTAAACTAAGTAGGCA 

GGTAGGATCTGAAGAAGGCACAGGTGCAAGTAAAATTCGTCAATTAAACCACTATTTTGA 

TT 

SEQ ID NO: 95_AA883975_H 

ATGTCGGGAGACAAACTTCTGAGCGAACTCGGTTATAAGCTGGGCCGCACAATTGGAGAG 
GGCAGCTACTCCAAGGTGAAGGTGGCCACATCCAAGAAGTACAAGGGTACCGTGGCCATC 
AAGGTGGTGGACCGGCGGCGAGCGCCCCCGGACTTCGTCAACAAGTTCCTGCCGCGAGAG 
CTGTCCATCCTGCGGGGCGTGCGACACCCGCACATCGTGCACGTCTTCGAGTTCATCGAG 
GTGTGCAACGGGAAACTGTACATCGTGATGGAAGCGGCCGCCACCGACCTGCTGCAAGCC 
GTGCAGCGCAACGGGCGCATCCCCGGAGTTCAGGCGCGCGACCTCTTTGCGCAGATCGCC 
GGCGCCGTGCGCTACCTGCACGATCATCACCTGGTGCACCGCGACCTCAAGTGCGAAAAC 
GTGCTGCTGAGCCCGGACGAGCGCCGCGTCAAGCTCACCGACTTCGGCTTCGGCCGCCAG 
GCCCATGGCTACCCAGACCTGAGCACCACCTACTGCGGCTCAGCCGCCTACGCGTCACCC 
GAGGTGCTCCTGGGCATCCCCTACGACCCCAAGAAGTACGATGTGTGGAGCATGGGCGTC 
GTGCTCTACGTCATGGTCACCGGGTGCATGCCCTTCGACGACTCGGACATCGCCGGCCTG 
CCCCGGCGCCAGAAACGCGGCGTGCTCTATCCCGAAGGCCTCGAGCTGTCCGAGCGCTGC 
AAGGCCCTGATCGCCGAGCTGCTGCAGTTCAGCCCGTCCGCCAGGCCCTCCGCGGGCCAG 
GTAGCGCGCAACTGCTGGCTGCGCGCCGGGGACTCCGGCTAG 

SEQ ID NO: 96_AA90544 6_H 

CTGGTAGAGAACAGGGGCTGGTGCCAAGGCCCATGGAGATGAGAAAACGGAAGACAGGGA 
TCATGGAAAGAATTGTGGGGTCAGK3GGACAGT 

GGACAAATCAGGCCTTATAATTTGTGATTCTGTGGCTTTGTCTAAAAGTCCATAAAGCAC 
CTTGATATCCAGTCTCACAGACTGCTCACAACAGTCCACAAGGCTGGTGGGGAGTGCTTC 
TTTTGAATGATATACTAACGACAAAAATAATAGAAGTGAACATC 

CAG CTAGACACACTTAAGAC CATTAAGAAAGCCAAGAAATAAGAC C CAGACAAGGTGGGC 
AGAAGTTGGAAGGCAGGAGACAGGTGTGAGGAGGTGGGCCTTTCTGATCTGCCAGCCCAT 
CTCTCCTCCCCTTACTTCCTCAGAGTTTATCCAGAGATTCCTCCCTCGGGAGCTCCAAAT 
CGTCCGTACCCTGGACCACAAGAACATCATCCAGGTGTATGAGATGCTGGAGTCTGCCGA 
CGGGAAT^ATCTGCCTGGTGATGGAGCTCGCTGAGGGAGGGGATGTCTTTGACTGCGTGCT 
GAATGGGGGGCC^CTGCCTGAAAGCCGGGCCT^GGCCCTCTTCCGTCAGATGGTTGAGGC 
CATCCGCTACTGCCATGGCTGTGGTGTGGCCCACCGGGACCTCAAATGTGAGAACGCCTT 
GTTGCAGGGCTTC^CCTGAAGCTGACTGACTTTGGCTTTGCO^GGTGTTGCCCAAGTC 
ACACCGGGAGCTGAGCCAGACCTTCTGCGGCAGTACAGCCTATGCTGCCCCCGAGGTGCT 
GCAGGGCATTCCCNNCAAGATGCTGTGGCAGCAGCAGAAGGGGG 

TCTGAGCATCTCGGCCGATTGCCAGGACCTGCTCAAGAGGCTCCTGGAACCCGATATGAT 
CCTCCGGCCTTCAATTGAAGAAGTTAGTTGGCATCCATGGCTAGCAAGCACTTGATAAAA 
GCAATGGCAAGTGCTCTCCAATAAAGTAGGGGGAGAAAGCAAACCC 
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SEQ ID NO: 97_H29974_H 

TTACAGCCTGTTGGCGGAGATCGGGCGCGGC^GCTACGGCGTGGTTTATGAGGCAGTGGC 

CGGGCGCAGCGGGGCCCGGGTGGCGGTCAAGAAGATCCGCTGCGACGCCCCCGAGAACGT 

GGAGCTGGCGCTGGCTGAATTCTGGGCCCTCACCAGCCTCAAGCGGCGCCACCAGAACGT 

CGTGCAGTTTGAGGAGTGCGTCCTGCAGCGCAATGGGTTAGCCCAGCGCATGAGTCACGG 

CAACAAGAGCTCGCAGCTTTACCTGCGCCTGGTGGAGACCTCGCTGAAAGGAGAAAGGAT 

CCTGGGTTATGCTGAGGAGCCCTGCTATCTCTGGTTTGTCATGGAGTTCTGTGAAGGTGG 

AGACCTGAATCAGTATGTCCTGTCCCGGAGGCCAGACCCAGCCACCAACAAAAGTTTCAT 

GCTACAGCTGACGAGCGCCATTGCCTTCCTGCACAAAAACCATATTGTGCACAGGGACCT 

GAAGCCAGACAACATCCTCATCACAGAGCGGTCTGGCACCCCCATCCTCAAAGTGGCCGA 

CTTTGGACTAAGCAAGGTCTGTGCTGGGCTGGCACCCCGAGGCAAAGAGGGCA^ 

CAACAAAAATGTGAATGTGAATAAGTACTGGCTGTCCTCAGCCTGCGGTTCGGACTTCTA 

CATGGCTCCTGAAGTCTGGGAGGGACACTACACAGCCAAGGCGGACATCTTTGCCCTGGG 

CATTATCATCTGGGCAATGATAGAAAGAATGACTTTTATTGACTCTGAGACCAAGAAGGA 

GCTCCTGGGGACCTACATTAAACAGGGGACTGAGATCGTCCCTGTTGGTGAGGCGCTGCT 

AGAAAACCCAAAGATGGAGTTGCACATCCCCCAAAAACGCAGGACTTCCATGTCTGAGGG 

GATCAAGCAGCTCTTGAAAGATATGTTAGCTGCTAACCCACAGGACCGGCCTGATGCCTT 

TGAACTTGAAACCAGAATGGACCAGGTCACATGTGCTGCTTAAAATTCAGGGCTAAGCAT 

TTTGGGTGATTTTAAACTAGGTCGATTCCTCGGGACCCACAGTCTCACCACGTCTCCTCC 

AGAGGACGGCAGAGGGTACAGGTGGTGGCCTGGCCGGTTGGCGATCTCCCGACAGCTGGA 

TCCGGCAATGTGAAGCTTTTGTTTGGGTTTCCCCGCTT 

ACTTCAGAAGAGCAGGACACAATGCTGTGGAC^GGCACCAATTTCTTTAAAGAAATT 

TGTGGGCAAGGCATATGTGTAAATTTCACTTTTACTTTTTATAAGGGGTTAGGGAGCTAT 

TTTTGGTTTTGTCCTTCACTTTCCCTCTGTCTTCCTTCTTTATACTTTTCTCAGTTCTAC 

TTATGACACCTCACTTCCCTAGAGAAGGCCTGCCTCCCCATAGGGAATCTGGGGGTANCT 

TCTGGAACGGGGCGTGAGGANACAAGGAGCCTCTGGGCCACNCCTCCCTACCAGATGCAG 

GAACTCCTGGACTCCTTGGTGGGCTGGCCCTGGCTAGCCCTTGGGCCTCGGAGATGATCA 

GAGGTGAAGAACCGCC 

SEQ ID NO: 98_AA498104_M H29974_M 

CCGTTGCTGCTCCCCCCGCCCCCCGCAGCCATGGAAACGGGGAAAGAGAACGGAGCCCGC 
AGAGGGACAAAAAGCCCGGAGCGGAAAAGGCGAAGCCCAGTCCAGCGGGTACTGTGCGAG 
AAGCTGAGGCCGGCGGCCCAGGCCATGGATCCGGCTGGGGCCGAGGTCCCGGGCGAGGCC 
TTCCTGGCCCGGCGGCGGCCGGATGGCGGCGGCGGGGATGTTCCTGCACGGCCGCGCTAC 
AGCCTCTTGGCGGAGATCGGGCGCGGCAGCTACGGCGTGGTTTATGAGGCTGTGGCTGGG 
CGCAGTGGGGCCAGGGTGGCAGTCAAGAAGATCCGCTGCGACGCTCCCGAGAACGTGGAG 
TTGGCACTAGCAGAATTCTGX^CCCTCAC 

CAGTTTGAGGAGTGCGTCCTACAGCGCAACGGGTTAGCCCAGCGCATGAGTCACGGCAAC 
AAGAACTCACAGCTTTACCTGCGCCTGGTGGAGACCTCGCTCAAAGGAGAAAGGATCCTG 
GGCTATGCTGAGGAGCCCTGCTATCTCTGGTTTGTCATGGAGTACTGTGAAGGTGGAGAC 
CTC^TCAGTATGTCCTGTCCCGGAGACCTGACCCAGCC^CC^^CAAAAGTTTCATGCTA 
CAGCTTACAAGCGCCATTGCCTTCCTGCATAAAAACCACATCGTGCACAGGGACCTAAAG 
CCAGACAACATCCTGATCACAGAGCGGTCTGGCACCCCCATCCTCAAGGTGGCAGACTTT 
GGACTGAGCAAGGTCTGTGCAGGGCTGGCACCCCGAGGCAAAGAGGGCAATCAAGATAAC 
AAAAATGTGAATGTGAATAAATACTGGCTGTCCTCAGCTTGTGGCTCAGACTTCTACATG 
GCTCCCGAAGTCTGGGAGGGACACTATACAGCCAAGGCG 

ATCATCTGGGCAATGATAGAAAGAATTACCTTTATTGACTCTGAAACCAAGAAGGAGCTC 
CTGGGGACCTACATTAAGCAAGGGACTGAGATCGTCCCTGTTGGTGAGGCGCTGCTAGAA 
AACCCAAAGATGGAGTTGCATATCCCCCAGAAACGTAGGACTTCCATGTCTGAGGGGGTC 
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AAGCAGCTCTTGAAAGACATGTTAGCTGCTAACCCACAGGA 
CTTGAAACCCGAATGGACCAGGTCACATG 

GGTGTTTTTAAACTAGGTCGATCCTTCGGGACCCACAGTCTCATCGTGTCTCGGACAGGA 
TGGCAGAGGGTACAGGTGGTGGTGATCTCCTGACAGCTGGACCTC 

CACGCTTGGGCTGCCCACTCTACCCTTCTCTTTCTCCTTCAGTAGAATAATAATTGTTTT 
TCTAAACATTAAACCATCAAGACTTCTGAAGAGCAGAAGGCTACACTCTG 

SEQ ID NO: 99_AA215311_H 

CGRCCGCGCTACGGAAAGCCGGAGGGGGGCGGGGCCGTCGGCGTAAGGGGGTGTGTCCGC 
GCGCACCACGGGGGCGCGCGCCGGCTGCTGACTGGAGGCGGCGGCAGCGGAGGCGCGAGC 
TGCCCGATAATGGCGGCCTGCAGAGCCCATGAGAGGGAGAAGCGGCAGCGTCTACCCTGA 
GAAACCTCGACCTTGAAGATGGTGAGTAGCCAGCCAAAGTACGATCTAATACGGGAGGTA 
GGCCGAGGTAGTTACGGTGTTGTGTATGAAGCAGTCATCAGAAAGACCTCTGCACGGGTG 
GCAGTGAAGAAAATTCGATGTCACGCACCTGAAAATGTTGT^ACTAGCCCTTCGTGAGTTC 
TGGGCACTAAGCAGTATCAAGAGCC^CATCCAAATGTGATTC^CTTGGAGGAATGCATC 
CTACAAAAGGATGGGATGGTGCAAAAGATGTCCCACGGCTCTAATTCTTCCCTTTATTTA 
CAGCTTGTAGAAACTTCATTAAAAGGAGAAATTC 

TTGTGGTTTGTGATGGATTTTTGTGACGGAGGAGATATGAATGAGTATCTGTTGTCCAGG 
AAGCCCAATCGTAAAACTAACACCAGCTTCATGCTTCAGCTGAGCAGTGCCCTGGCTTTC 
TTGCATAAAAACCAGATCATCCACCGAGATCTTAAGCCTGATAACATCCTGATTTCTCAA 
ACCAGGTTGGATACCAGTGACTTGGAACCTACCCTCAAAGTGGCTGATTTTGGTCTAAGT 
AAAGTTTGTTCAGCCTCTGGGCAGAACCCAGAAGAACCTGTCAGTGTAAACAAGTGTTTC 
CTTTCC^CAGCATGTGGAACAGATTTTTACATGGCTCCTGAAGTTTGGGAAGGACATTAC 
ACAGCAAAAGCTGACATCTTTGCTCTGGGGATTATCATCTGGGCAATGCTGGAAAGGATC 
ACATTCATAGACACAGAGACAAAGAAGGAACTCTTGGGGAGTTATGTAAAACAAGGAACT 
GAGATTGTGCCTGTTGGGGAGGCACTTCTGGAAAATCCCAAAATGGAACTTCTCATTCCT 
GTGAAGAAAAAATCTATGAATGGGCGAATGAAACAACTGATTAAGGAAATGCTGGCTGCA 
AACCCTCAGGATCGTCCAGATGCTTTTGAACTAGAACTCAGATTAGTACAAATTGCATTT 
AAAGATAGCAGCTGGGAAACGTGACACATATTATTTGCAAATACCATGGATGATATGCTG 
CTTCTGTTTAACAGTGATGCAACATTATGTGGCTGAAAAAGAATATAAAAAGCTAGACTC 
TACCCTCTAAGGGTTTAGATTTTTTGTGGGATTTTTTTTTTC 

AAGTTGGCCGTTTTATTAGTATGTTTCAAATGTGTATTACCAATGTGGGTGTAAATTTTT 
AAAAAATGATTATTGATAGAAGTTTGGCAGGAAAATTCTTTAAGAGCTAACAAGAGAA^ 
GAGTCCAGTTTTCTGGAAATATGTCTTTAAGTATTTTAGACATTCCTCGTCAGTATTAGG 
AATTTCCATGGGAAAAGAGGTTTGCATGCTGGTAATGCAACCTTTGAAACTTTGTAAAGG 
AAACATATATGTATATATTTATGTATATGTAAGTATGTGAATGTGCGCATTTTGCATTCC 
ATATGAAAAAAATGCC^CGTCTGTTTAAATTATTC^ 

TGCTGGTGAAGTCAGTGACGAAAAATAAACCTTCCCTTATCTTCCTACTCTGCCCCTCCC 

CCTAATGATATCATATTAAGTNGTTTTTCCTNNTTTTTTTG 

TAAGGCATCATTTTCGAGGGTCTAAAATTATCTG^ 

AAAGCTGCTGAAGTATGTTTGAACTCTCCAGTGCCCTATAGCTGCAAGAGTTGAATTAGT 
CATGCAGTCATATGGCAGCAGGTTGGTGATT 

SEQ ID NO: 100_AA018361_H 

GCGGGGCCTCCGTATCCCCACGTGGGCCCTGCAGGAACTGGCGGGGCGCGTGACCCGGCG 
AGGCCCAGAGACAGGGGAGGGGCGCCGGGAGCCGGGCGGATCCGCGTCCCCGATGCGCGC 
TGCATTTCCGGCGGGCGGCGCTGGGGGCAGCGTGGAGCCACCCAGTGCTCGGCCCGCCCC 
GCAACCCGCCGGAACCGCCGCCCGCAGCGAGGAAGCGCCCGCGCGGGCGCAGGCGGCCGG 
AATGGCGGGGCCCGGCTGGGGTCCCCCGCGCCTGGACGGCTTCATCCTCACCGAGCGCCT 
GGGCAGCGGCACGTACGCCACGGTGTACAAGGCCTACGCCAAGAAGGACACTCGTGAAGT 
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GGTAGCCATAAAGTGTGTAGCCAAGAAAAGTCTGAACAAGGCATCGGTGGAGAACCTCCT 
CACGGAGATTGAGATCCTC^GGGC^TTCGACATCCCCACATTGTGCAGCTGAAAGACTT 
TCAGTGGGACAGTGACAATATCTACCTCM 

TCGCTTCATCCATACCCGC^GGATTCTGCCTGAGAAGGTGGCGCGTGTCTTC^TGCAGCA 
ATTAGCTAGCGCCCTGCAATTCCTGCATGAACGGAATATCTCTCACCTGGATCTGAAGCC 
ACAGAACATTCTACTGAGCTCCTTGGAGAAGCCCCACCTAAAACTGGCAGACTTTGGTTT 
CGCACAACACATGTCCCCGTGGGATGAGAAGCACGTGCTCCGTGGCTCCCCCCTCTACAT 
GGCCCCCGAGATGGTGTGCCAGCGGCAGTATGACGCCCGCGTGGACCTCTGGTCCATGGG 
GGTCATCCTGTATGAAGCCCTCTTCGGGCAGCCCCC^ 

GCTGGAAGAGAAGATCCGTAGCAACCGGGTCATCGAGCTCCCCTTGCGGCCCCTGCTCTC 
CCGAGACTGCCGGGACCTACTGCAGCGGCTCCTGGAGCGGGACCCCAGCCGTCGCATCTC 
CTTCCAGGACTTCTTTGCGCACCCCTGGGTGGACCTGGAGCACATGCCCAGTGGGGAGAG 
TCTGGGGCGAGCAACCGCCCTGGTGGTGCAGGCTGTGAAGAAAGACCAGGAGGGGGATTC 
AGCAGCCGCCTTATCACTCTACTGCAAGGCTCTGGACTTCTTTGTACCTGCCCTGCACTA 
TGAAGTGGATGCCCAGCGGAAGGAGGCAATTAAGGCAAAGGTGGGGCAGTACGTGTCCCG 
GGCTGAGGAGCTCAAGGCCATCGTCTCCTCTTCCAATCAGGCCCTGCTGAGGCAGGGGAC 
CTCTGCCCGAGACCTGCTCAGAGAGATGGCCCGGGACAAGCCACGCCTCCTAGCTGCCCT 
GGAAGTGGCTTCAGCTGCCATGGCCAAGGAGGAGGCCGCCGGCGGGGAGCAGGATGCCCT 
GGACCTGTACCAGCACAGCCTGGGGGAGCTACTGCTGTTGCTGCGGAGCCCCCGGGCCGG 
AGGCGGGAGCTGCTTCACACTGAGGTTCAGAACCTCATGGCCCGAGCTGAATACTTGAAG 
GAGCAGATGAGGGAATCTCGCTGGGAAGCTGACACCCTGGACAAAGAGGGACTGTCGGAA 
TCTGTTCGTAGCTCTTGCACCCTTCAGTGACCCTAGAAGAATGATTGGACAGATGTGAGC 
CATCTGGAGCAGAGGGGCACTAACCCAGGCTGACGCCAAGAATGAAGTGGCCCACTGCAG 
CCCTGGCGAGCAGGCTTCTTGGATGGACAGTGCTGAGACCCCCATATCCCAGAGTCCCCA 
GCCTCCCTCAGGTTACTCTGCACCCCACAGATGGTTTGATGGCTGTGCTGTATACTGGAG 
GGGAGGGCAGGACTCTGGGAGAACAGCACTTCTTTCATGAGACCTTTGTTACTCGGTGGT 
TACTGGGTCCTGTGCCTGTCCGTTTTGGGGCATGCAGCCCTCTATCATTTTTGGCTCCGA 
GAAGAGGGCAAGGGGCCCCCGCAGGGTACTTCTGTGCTTGCCCTCGCCCTGCCAGCAGGC 
AGCTGTGCCCCTGGCCTGCCCTTCCCGGGACCCCTTATTCCAACTCAGCTCCTCTTTGCA 
CTGGAATGGGGCACTCC^^CACCCCTC^ 

CC^CAGAACCCACCAGTCTTTCTGGGAACTCACACCTGCCCGCCATCTTGGTACTTTAGG 

TTAATCCCTGAAGCATGAAAGCTGGATCTTTTGGGGTTTAAGAAGCCCAAGCCT^ 

TGCCCTGGCCTAGGGAGCACTCAGGAGGGTTCCTTGGTCCTCATCTCTCCCACCTCCGTT 

CCCTCTGGGCCCC^CACTAGCCACAGCGCGGGCCTTGTGCTGGAGTTTGAGCCTGGGACA 

GGGAGAGGGAGGCTTGGAGACAGTCTGACCCAGTGCCCTCTAGGCCACCCACTTCTAGGC 

CTGCCCTGCCGCCGTGGAGCCCTGGGCAAGCTCTTTCCCCTTTCTGGGCCTGGGTCTCCC 

CATCTCTTCAATGGGGCTGATACCTTCACAGCCCACAGCATGGGCACTT^ 

GTGAATTTAACCTGGAAAAGAATGTATTTGAGAGTTTCTTTT7U\ATAATCAGCGGGTGTT 

GGTGATTTGTAGCCCTTCTGCCCTTAAATGCTTCCTTGGGCAAGAGCTGTCTGTCCTCCC 

TGCAGGAGGCTGAGTGTGAAGAGTATCATTCATTGTTTCTCTATTA7VATTATTTTCTCT 

SEQ ID NO: 101_AA311714_H 

TGGACCTGTCCTGAGGCAGAGGCCGAGATGCGCGC^CCGCGGGAGCAGCCAAGTGGACT 
GGACTCTTTTCTTGACTTAGCTACCAGGAGCTAGAGATGCTGTTATTCTATCGTATGTGA 
GAAGTCGGCCCAGAGATGGAAAACTTTATTCTGTATGAG 

ACTGTTGTCTATAAAGGGCGACGGAAGGGAACAATCAATTTTGTAGCCATTCTTTGTACT 

GATAAGTGCAGAAGGCCTGAAATAACCAACTGGGTCCGTCTCACCCGTGAAATAAT^ACAC 

AAGAATATTGTAACTTTTCATGAATGGTATGAAACAAGCAACCACCTCTGG 

GAAAACCTCCCAGAAGATGTTGTGAGAGAATTTGGAATTGACCTGATTAGTGGATTACAT 

CATCTTCATAAACTTGGCATTCTCTTTTGTGACATTTCTCCTAGGAAGATACTCTTGGAA 
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GGGCCTGGCACACTGAAGTTTAGC^ 

GAAGAGTTCTTTGCTTTGGTGGCAGCAGAGGAAGGAGGAGGTGATAATGGGGAAAATGTC 
CTGAAGAAAAGCATGAAAAGTAGAGTCAAAGGATCTCCTGTATATACAGCACCAGAAGTT 
GTGAGGGGTGCTGACTTTTCCATCTCCAGTGACCTCTGGTCTTTGGGCTGTCTGCTTTAT 
GAAATGTTTTCAGGAAAACCTCCATTCTTCTC^ 

ATCTTATGTGAAGATCCTTTGCCACCTATTCCGAAAGATTCTTCTCGTCCTAAAGCTTCT 
T<^GATTTTATTAATTTGCTTGATGGGTTA^ 

TGGACAAGGCTACTGCAGCATTCATTTTGGAAGAAAGCTTTTGCTGC^ 

TCAAGCGTCGAAGATCTCAGTCTCAGCAGAAAC^^ 

TCCAAGGAGCTTTTGCAGAACTCTCAGAGTAGAC^ 

CCACTAGGTCACTCTTTCAGACTAGAAAATCCAACTGAGTTTCGGCCTAAGAGTACTCTT 
GAGGGTCAATTGAATGAATCCATGTTTCTTCTCAGTTCTCGTCCTACTCCCAGAACTAGC 
ACTGCAGTGGAAGTAAGTCCTGGTGAGGATATGACTCACTGTTCACCACAGAAGACTTCT 
CCTCTGACCAAGATTACAAGTGGACACCTGAGTCAGCAGGACCTGGAATCCCAGATGAGA 
GAGCTTATCTACACGGACTCAGATCTTGTTGTCACCCCC^TTATCGAC^TCC^AGATA 
ATGAAACAGCCACCAGTTAAATTTGATGCAAAAATATT 

GATAAGTTATTATTTCTGAAAGATCAAGATTGGAATGACTTTTTGCAACAAGTGTGCTCG 

CAGATCGACTCCACTGAGAAGAGCATGGGGGCCTCCCGAGCCAAGCTGAATCTCCTTTGC 

TATTTGTGCGTGGTGGCTGGTCACCAGGAGGTGGCCACCAGGCTCCTCCATTCCCCCCTG 

TTCCAATTGCTAATCCAGCATTTGCGGATAGCTCCAAACTGGGATATACGGGCCAAGGTT 

GCTCACGTGATTGGTTTACTGGCTTCGCACACAACTGAGCTCCAGGAAAATACACCTGTT 

GTTGAGACTACAAGCTCCATTGGAATCGGGATTTTGAACTGTCTTGTTCAACAC 

CCAGTGCCTAGACAGTGCCTTGTGTATGTATAGATACTGACAAATATTTCAAAATAAATA 

AAACTGTATCAGCATT 

SEQ ID NO: 102_SGK384_H 

TCTTTGGCCCACGTGCTGAGGGCGCGGCAGATCCTGACGGAGCCAGAAGTGCGCGACTAC 
CTGCGGGGCCTGGTCAGCGGCCTGCGCTACCTGCACCAGCGGTGCATCCTGCACCGC 

SEQ ID NO: 103_AA210451_M SGK384_M 

GGTCTGCTGCATGGATAATGGACTGGAACACAGAAAGACCAT 

AGGCCAGTATCTCCAGAGGCCAGAAGACACCATCAGATCT 

GGTTGTGAGCTGCCATGTTGAACCAAGCAGGTCACTC^ 

AACCCTGCTGGGAGAAAAAAGAAACTGCTGAAGGGACTGACATGGG^ 

CCAGGAATGGTCTCACGCATAGAGAGCTCCCCCGGGGCGTGGGGCTGCTGCTCGCCATGG 

CCCTTATGAACGTGGCGCTCTACCTCTGCCTTGATCAGCTTTTCATCTCCCCTGGACGAT 

CCACCGCGGACTCTAGGCGCTGTCCTCCGGGCTACTTCAGAATGGGGCGGATGAGAAACT 

GCTCACGCTGGCTGTCCTGTGAAGAGCTGAGGACAGAAGTCAGGCAGCTGAAGCGCGTTG 

GGGAGGGAGCCGTGAAGAGAGTCTTTCTGTCTGAATGGAAGGAACACAAAGTCGCTCTCT 

CCCGGCTCACCAGGCTGGAGATGAAGGAGGACTTCCTGCATGGGCTGCAGATGCTGAAGT 

CTCTACAGAGTGAGCACGTGGTCACGCTGGTGGGCTACTGTGAGGAAGATGGCACTATTC 

TCACCGAATATCACCCCTTAGGTTCCTTGAGCAACCTGGAAGAAACACTAAACCTTT 

AGTACCAAGACGTGAACACTTGGCAGCACAGGCTGC^GCTGGCCATGGAGTAC 

TCATTAACTATCTGCATCACAGCCCCCTGGGCACGAGGGTCATGTGTGACTCTAACGACC 

TGCCCAAAACATTGTCCCAGTACCTGCTAAC7U\GTAACTTCAGCATTGTGGCAAACGACC 

TGGACGCTCTGCCCCTGGTAGACCATGACTCTGGGGTACTTATAAAGTGTGGCCACAGAG 

AGCTCCATGGGGATTTTGTGGCTCCAGAGCAGCTGTGGCCCTACGGAGAAGACACGCCCT 

TCCAAGACGATCTCATGCCTTCCTACAATGAGAAGGTTGACATCTGGAAGATTCCAGATG 

TCTCCAGTTTCCTCTTGGGGCACGTGGAAGGGAGTGATATGGTTAGATTCCATTTGTI^ 

ATATCCATAAGGCGTGCAAGAGCCAGATCCCGGCAGAAAGACCCACTGCTCAGAACGTGC 
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TAGACGCTTACCAGAGGGTTTTCCATTCACTCCGAGACACTGTGATGTCGCA 

AAATGCTGTAAAAATGAGCCATCGAGTGACGTGCTTGATGGCTGAATGGCATCCCAGCTG 

TTCCGCTCTTGATGATGGAAGAGCTTTGCATGGATGGATGTTGACCCTGG 

ACGTAGGCCTCCTCTACGTCTGCCTGCATGTTTGAGTGTTCTGCTCTCCTGGCAGCCCGG 

ATGGAAGCTGCCAAGCGAGAAAGCCTGGCTTCAGGATGCTCCCTGGTGAAGATGCAGAGG 

ATTCTGGATCTGCATAGTTTCAAGGGAGTGATCAAACGGTGACCTTGAAGACATGCTGCC 

TGCCTTGGTAACTTTTTATAGACTAGTAGGAAACAGAAATCTTTTGGGGGAGGGGGGGAC 

AACCCACTAGTTCCTCAGAGACAATTTCTTCTCATTCAGAAAGCCCTGTTGGAAGCTGGG 

GATGTTTTAACTCCGTGGCAGGGCACTTGCCTAGTTGTGTGCAAAGCCTTGGATCTGACC 

CATGGCATGTGCACACACACAAATGCTCAAAGAAAATCC 

TTTCTTGTCAATAAGGTCATTGTCAGTACCGGAGATGATTTTTTTTAT 

CTGACTCGTGTCACTGAGCCAAGTGTGCATGGTCGTT^ 

CTTTCTACCCTACTTCTTCCCTTTCCACCCCCTAACACTAGATAGGAGAGAGGAGAGAGA 
AAGGAAAGTGGGCACTGTTATATTGTTGGACGACTTCTTGCTGATTAAGGGGTGTCGAGT 
TCCTTGGAGCAATGATCTTTGCTGCCAAGATATCTCATTTCTTCTTGTTTCTTCTTCG 
CACGACCACTTCACAAAC^CCGACCAACAGCAAAC^ 

CCCTAGCACTTATGTACTTCTGAAAAGTCCCCAGAAATTCCAATCATCACACACTCAGAG 
AAACTGTCTGCTGCTGGCAAAACTACACCCCTGCTAGAGCATGAGGCAAATCATAGTCAG 
CTGCTGTGGACAGTCTGAAGC^GCCTGGC^TCCCACACCTGAGATTAAAACAAAAAC^TT 
CTTACCTGTGTTTTGTTTTTGTTT^ 

AGATTGTGGCTGTCTAGAGATTTTTGGAACAGCAAGTTGAAGGAACTTTCTTACCT 

TGAATGGTGCTTTGAACTTCCTGCTGACCTGGAGTTTCTGTGTGAATATTTCTATCCAGT 

GTCCCCCTGTACCGGAAAGTACAAAGTCTGCTCTGGGCTTGCATGCCTGAACACTTTAAA 

ACACTGTGGAGCCAGGAATAATGGTACCCACCTGTAATCCCAGCACCTGGGAGACAGGAG 

GAACCAGGAGTTCAGGGTTATCCTGGGCTATATACCGTGACCCTGTCTACCCCCACACCC 

CAATAAAAAAACAAAAAGGTC 

SEQ ID NO: 104_SGK071_2_H 

GAGGTGGTGGCTGTGCAGATGATGGTGGAATGCATGGATGACCATTACGCCAGTCAGGCC 
CTGGAGGAGCTGATGCCACTGCTGAAGCTGCGGCACGCCCACATCTCTGTGTACCAGGAG 
CTGTTCATCACGTGGAATGGGGAGATCTCTTCTCTGTACCTCTGCCTGGTGATGGAGTTC 
AATGAGCTCAGCTTCCAGGAGGTCATTG^^ 

TCTGAGTGGATGCAGAATGTGCTGGGCCAGGTGCTGGACGCGCTGGAATACCTGCACCAT 
TTGGACATCATCCACAGGAATCTCAAACCCTCC^ 

TGCAT^CTGCAGGACCTGAGTTCCAATGTGCTAATGACAGACAAAGCCAAATGGAATATT 

CGTGCGGAGGAAGACCCCTTTCGTAAGTCCTGGATGGCCCCTGAAGCCCTCAACTTCTCC 

TTCAGCCAGAAATCAGACATCTGGTCCCTGGGCTGCATCATTCTGGACATGACCAGCTGC 

TCCTTCATGGATGGCACAGAAGCCATGCATCTGCGGAAGTCCCTCCGCCAGAGC 

AGCCTGAAGGCCGTCCTGAAGACT^TGGAGGAGAAGCAGATCCCGGATGTGGAAACCTTC 

AGGAATCTTCTGCCCTTGATGCTCCAGATCGACCCCTCGGATCGAATAACGATAAAGGAC 

GTGGTGCACATCACCTTCTTGAGAGGCTCCTTCAAGTCCTCGTGCGTCTCTCTGACCCTG 

C^CCGGCAGATGGTGCCTGCGTCCATCACCGACATGCTGTTAGAAGGCAACGTGGCCAGC 

ATTTTAGGTGATGCTGGGGACACAAAGGGGGAGCGTC^ 

TTGGCATCCTATTGTTTAGTTCCAGAGGGTTCATTATTTATGCCCCTGGCCTTGCTC^ 
ATGCACGACCAGTGGCTCAGCTGTGACC^ 

TCCCTGGGGAAACTAGGGAAGCTGTTGGGCCCCATCCCAAAGGGTCTGCCGTGGCCCCCG 
GAGCTGGTGGAGGTGGTGGTCACGACCATGGAGCTACATGACAGGGTCCTCGATGTCCAG 
CTGTGTGCCTGCTCCCTGCTGCTGCACCTCCTGGGCCAAGCGCTGGTGCACCACCCGGAA 
GCCAAGGCTCCCTGCAACCAAGCCATCACCTCCACCCTGCTGAGTGCTCTTCAGAGCCAC 
CCCGAGGAGGAGCCACTTCTTGTCATGGTCTACAGCCTGCTAGCCATCACCACAACCCAG 
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GAGTCAGAGTCACTGTCAGAGGAGCTGCAGAACGCTGGGCTGCTGGAGCAC^ 

CACCTCAACAGCTCCCTCGAAAGCAGGGACGTCTGCGCCAGCGGCCTGGGCCTGCTCTGG 

GCCCTCCTGCTGGACGACCCCATCTTGGCACTCCAGCGCCCCAGGAAAAAGAGAGCTCCA 

AACCACGGAAAGCCCGGGAAACCCAAGAACCCTGCCAGCACCCAAAGTATCATTGTGAAC 

AAGGCCCCCTTGGAGAAGGTCCCGGACCTCATCAGCCAGGTGTTGGCCACCTACCCTGCG 

GATGGGGAAATGGCAGAAGCCAGCTGCGGAGTCTTCTGGCTGCTGTCCCTGCTGGGCTGC 

ATCAAGGAGCAGCAGTTTGAACAAGTGG 

CAGGACAGAGCCCTGCTGGTGAACAATGCCTACCGGGGACTGGCCAGCCTGGTGAAGGTG 

TCAGAGCTGGCGGCCTTCAAGGTGGTGGTGCAGGAGGAGGGCGGCAGTGG 

ATCAAGGAGACCTACCAGCTCCACAGGGACGACCCG^ 

CTGCTGGTCCACCTGGCTTCCTATGAGGAGATCCTGCCGGAGCTGGTGTCCAGTAGTATG 
AAGGCCCTGCTCCAGGAGATCAAGGAGCGCTTC^ 

GCCTTCAGC^UVCCAGGCCTCCCTCC^GGTGGAAGCCCCCAGCTGGGGTGCACC^CGTCT 
GGGGGACTGGAATAG 

SEQ ID NO: 105_AA118352_M SGK071_M 

CAGAAGAAGACCCCTGCCAGAAGTCCTGGATGGCTCCTGAAGCTCTCAAATTCTCCTTCT 

CCACC^U^TCCGACATCTGGTCTCTGKX3CTG(^TCATTCTAGACATGGCCACTTGCTCCT 

TCCTGAACGACACAGAAGCCATGCAACTGCGGAAGGCCATCCGCCATCATC CAGGCAGC C 

TGAAGCCCATCCTGA/^AACCATGGAGGAGAAGCAAATCCCTGGTACAGATGTCTACTATT 

TGCTTCTGCCCTTCATGTTGCATATCAACCCCTCCGATCGACTGGCAATCAAGGATGTGA 

TGCAAGTCACCTTCATGAGCAACTCCTTCAA^GCTCCTCTGTTGCGCTGAATATC 

GGCAGAAGGTCCCCATCTTCATCACTGACGTGCTGCTTGAAGGC7VACATGGCCAACATCT 

TAGGC^GCTGGCTGTGTGCTTCCTTTGTGAACGACAGCAGGCACTGTGACTCAGGGATTG 

GCTCGCAGAGACTTGGGTTTGATTTTC^GT 

ATGTCATGCAGAATTTCTCCAGTCGACCAGAGGTCCAGCTGAGAGCC^ 

TGACAATGCCAGAGGACCAGCTAGGGCTGCC^TGGCCCACAGAGCTGCTGGAAGAGGTGA 

TCAGCATCATAAAGCAGCATGGGCGGATCCTGGATATTCTGCTCAGC^CCTGCTCCCTTC 

TGCTGCGTGTTCTTGGCC^GCACTGGCAAAGGACCCAGAAGCTGAGATCCCAAGGAGCA 

GTTTGATCATCTCCTTCCTGATGGATACCTTGCGGAGCCATCCTAACTCTGAAAGGCTTG 

TTAATGTGGTCTACAACGTGCTTGCCATTATTTC^ 

TGGAAGAGGAGGGGTTGTTTCAGCTTGCCC^GAGAACCTGGAGCACTTCCAAGAGGACA 
GGGACATCTGCCTCTCTATCCTGAGCCTGCTCTGGTCCCTCCTGGTAGATGTTGTCACTG 
TGGACAAAGAGCCCTTGGAGCAGCTCTCTC 

CGGAGGACGTGGAAATAGCAGAGGCTGGCTGTGCGGTGCTCTGGCTGCTGTCCTTGTTGG 
GCTGCATAAAGGAGAGTCAGTTTGAGCAGGTGGTAGTGCTGCTCCTGAGAAGCATCCAGC 
TGTGCCCTGGCAGAGTACTGCTGGTGAACAATGCATTCCGTGGCTTGGCCAGCCTCGCAA 
AGGTGTCCGAACTGGTGGCCTTCCGAATAGTAGTACTGGAAGAGGGCAGCAGCGGCCTCC 
ACCTCATCCAAGATATCTACAAGCTCTACAAGGATGACCCTGAGGTGGTGGAGAACCTCT 
GCATGCTGTTGGCCCATCTGACCTCCTACAAGGAGATCCTGCCAGAGATGGAGTCTGGAG 
GCATCAAAGACCTAGTCCAGGTGATCCGGGGGCGCTTTACCTCCAGCCTGGAGCTGATTT 
CTTACGCTGATGAGATACTCCAGGTACTGGAAGCAAATGCACAACCTGGCCTCCAGGAGG 
ATCAGCTTGAGCCTCCTGCAGGGCAGGAAGCCCCACTGCAGGGAGAGCCCCTCTTCAGGC 
CCTGACATGCTGCCCTTCTGGTCCTGTGGTAAGAGAAAGTATCACTAGGTCCAGTATTAA 
TTTCGTACCCCATGGTGACTAATAAAAGAAGCCCTAGGCTGTTTCTGGC 

SEQ ID NO: 106_018653 . 9_H 

GGCCGGGGTCGGGGCGCGGGGCATGCGCGCGGGCTGGGCAGGGGGCCGGCGGGGCGCAGA 
GCGGAGCCGCCTCGGAGCCTGAGCCGCCCGGGGCCGGGGCCGGGGAGCCGCGCGGGGCCG 
GCCGGCCGGGGGGAGGGGAGCGATGCGGCGCCGGCGGGCGGCAGTGGCCGCGGGTTTCTG 
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CGCCTCCTTCCTGCTGGGCTCCGTCCTCAACGTGCTCITCGCTCCGGGTCGGAGCCTCCG 
AGGCCAGGCCAGTCCCCTGAGCCTTCGCCGGCCCCGGGTGCGGGCCGTCGCGGGGGCCGC 
GGGGAGCTGGCCCGGCAGATCCGGGCGCGCTACGAGGAGGTGCAGCGCTATTCCCGCGGG 
GGCCCCGGGCCCGGGGCGGGCCGGCCGGAGCGGCGGCGCCTGATGGACCTGGCTCCGGGC 
GGGCCCGGCCTGCCGCGCCCCCGGCCCCCTTGGGCCCGGCCCCTGTCCGACGGCGCCCCA 
GGCTGGCCCCCGGCTCCCGGCCCAGGCTCCCCCGGCCCGGGCCCGCGCCTGGGCTGCGCC 
GCGCTTCGCAACGTGTCCGGCGCGCAGTACATGGGCTCAGGCTACACCAAGGCCGTGTAC 
CGGGTCCGCCTGCCCGGCGGTGCCGCGGTGGCGCTCAAGGCGGTGGACTTTAGCGGCCAC 
GATCTGGGCAGCTGCGTGCGCGAGTTCGGGGTACGGAGGGGCTGCTATCGGCTGGCGGCC 
CACAAGCTGCTTAAGGAGATGGTGCTGCTGGAGCGGCTGCGGCACCCCAACGTGCTGCAG 
CTCTATGGCTAOTGCTACCAGGACAGCGAGGACATCCCAGACA 

GAGCTGGGCGCCCCTGTAGAAATGATCCAGCTGCTGCAAACTTCCTGGGAGGATCGATTC 
CGAATCTGCCTGAGCCTGGGCCGCCTCCTCCACCACCTC 

GTCACTCTGCTGGACTTCCGCCCTCGGCAGTTTGTGCTGGTGGATGGGGAGCTCAAAGTG 
ACGGACCTGGATGACGCACGTGTGGAGGAGACGCCGTGTGCAGGCAGCACCGACTGCATA 
CTCGAGTTTCCGGCCAGGAACTTCACCCTGCCCTGCTCAGCCC^GGGCTGGTGCGAGGG^ 
ATGAACGAGAAGCGGAACCTCTATAATGCOTACAGGTTTTTCTTCACATACCTCCTGCCT 
CACAGTGCCCCGCCTTCACTGCGTCCTCTGCTGGACAGCATCGTCAACGCCACAGGAGAG 
CTCGCCTGGGGGGTGGACGAGACCCTGGCCCAGCTGGAGAAGGTGCTGCACCTGTACCGG 
AGCGGGCAGTATCTGCAGAACTCCACGGCAAGCAGCAGTACCGAGTACCAGTGTATCCCA 
GACAGCACCATCCCCCAGGAAGACTACCGCTGCTGGCCATCCTACCACCACGGGAGCTGC 
CTCCTTTCAGTGTTCAACCTGGCTGAGGCTGTGGATGTCTGTGAGAGCCATGCCCAGTGT 
CGGGCCTTTGTGGTCACCAACCAGACCACCTGGACAGG 

ACTGGATGGAGCCAAGTGGTCCCTGATCCCAACAAGACCACATATGTGAAGGCCTCTGGC 
TGACCTATCTGAGGGCTCGGCTGACCAGCTGACTATCCTCAGCAGCTGGGCTTGCCTGTG 
GAGGGAGTGACTTGCACTGGCAGCACTGCATGT 

AACATCCCAGACAGACAGATGTGACCAGGACAAACGTGCAATAATGCCAAATGTTAAAAT 

GTGAGTTTACCAGCCTAGCTATGGGACTGCTGGCTCCTAGTCCAGGAATCATGGGGGTAT 

GACTGCCTCTCCAACCCTGTGGGCTGTAAGCAAGCTCAGGCTAGTCTCCCCACTGGGGGC 

TGTGCCCCTCCCTGGGACGGTTCCGTGGGCAGCCCCATCACTGTGTTCAATAGTGTGAGA 

ATGTAGCTAAAGCCCCTGCTGCTGCTGCTGCACATGCCACAGCAGGCGGTGGGGGCTGCG 

TGGGGACAATCCATCGTGGAGTGTTCTCTCAGCTTAGGTCTGGACAGGAGACTTGGCGGG 

AGATGCTCCAGGATGTGGGTGATTCTGTACCTGGGGAGGCT^ 

GGGACACTCCCAGGCCAGCCCAGGGGTCAGGGGCAGAGGTGCACACC 

AGACTGGGGTCAGGGAGCAGGTGTGGTTTGAGCCAGGACCTGGGGCGGGGGTGGGGCCGG 

GGC C r iT CTGCCTCATTTGCTTTC^TGAAAGCCTCAAAGCAGCCAAAACCAGGCT 

CCCTTCCTCGAGTTTGAATATCCAGAATCTTTTGTACTTCTTGTTGGTTAAATTGTTTAT 

TTTTGTAAAAAATAAAATAAAATTAGTTAATAAAATGATGTTTCACAGCAAACTCTTCCC 

T 

SEQ ID NO: 107_AA396601_M 

CCACGCGTCCGGGCTGCGCCGCGCTCCGCAACGTGTCTGGCGCGCAGTACGTGGGCTCAG 
GCTACACTAAGGCTGTGTACCGGGTCCGCCTGCCCGGCGGCGCCGCGGTGGCGCTTAAAG 
CAGTGGACTTCAGCGGCCACGATCTGGGCAGCTGCGTGCGCGAGTTCGGGGCGCGAAGGG 
GCTGCTATCGCCTGGCGGCCCACAAGCTGCTCAAAGAGATGGTGCTGCTGGAGCGGCTGC 
GGCACCCCAACGTGCTGCAGCTCTATGGCTATTGCTACCAGGACAGTGAGGGCATCCCAG 
ACACGCTGACCACCATCACAGAGCTGGGTGCCCCTGTGGAGATGATCCAGCTGTTGCAGA 
CTTCCTGGGAGGATCGATTCCGAATCTGCCTCAGCCTTGGCCGCCTCCTCCACCACCTGG 
CCCACTCCCCGCTGGGCTCGGTCACCCTGCTTGACTTCCGCCCTCGGCAGTTTGTGCTAG 
TGAACGGGGAGCTGAAAGTGACAGACCTGGATGATGCCCGCGTGGAAGAGACACCGTGCA 
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FIGURE 2DDDD 



CCAGCAGTGCCGACTGCACGCTAGAGTT^ 

CCCAGGGCTGGTGCGAGGGCATGAATGAGAAACGGAAC 

TCTTCACATACCTCCTGCCACACAGTGCCCCGCCTTCCCTCCGACCrCTC 

TCGTCAATGCCACGGGAGAGCTCGCCTGGGGGGTGGATGAGACCCTGGCCCAGCTGGA 

CAGCGCTACACTTGTTCCGAAGTGGGC^GTACCTGCAGAACTCT 

AGTACCAGCGCATCCCGGACAGTGCCATCACAC^ 

ATCACCACGGCGGCTCCCTCCTGTCCGTGTTCAACCTGGCTGAGGCTATAGATGTCTGTG 
AGAGCCATGCTCAGTGTCGTGCCTTTGTGGTCACCAACCAGACCACCTGGACAGGTCGGA 
AGCTGGTCTTTTTTAAGACTGGATGGAAC 

ATGTGAAGGCCCCTGGTTGACTGGTTGTGGGCTCAGCTGACCAGCTGGGCTTGCCTGCTG 

CAGGCGTGACTTGCATCCCACCTGGGAACCCCTGCAGACAAAAGCTAGCTCCCAGAGCAA 

CTGATGTGACCAGGACAAAACGTGCAATATGCAAAAATGTTAAAATGTGAGTTTGCCAGC 

TTCAGTCCCAGACTGK5TTGGAACCCGATTGCCTCTCTGGAGCTGTAGGCTGTGAGCAGGG 

CTC^GGCTGGTCTTAACTGGGACAGTCCCGTGGGCAGCCCATTACTGCATTCATGCTTTG 

AGAATGTAGCCAGAACACTGCTGCTGCATAAGCCACCGTGGGCAGGAGCTGCCTGGGGAC 

AACCAGTCTCAGAGTGCTCTCTCAGCTCAGCTCCGCTCCAAATGGAGAGCGCGGGATGCG 

GAGATGTGAGTGAACCAGCACTGGGAAGAAGGCTCTCGGGCCTCTCCCTAGAGGTTGCTC 

CTAGGCCAGCCCCGAGGCCGTGGGCAGCAGTGCTCGCATCCATATGAGCCAAGACTAGAG 

TGGAGGAGCAGATTGCATTTGAGCCAGGACTGGGGTGGGGGTAGGGTCGGGGCCTCTCTG 

CCTCATTTGCTTTCAGTGAAAGCCAGGGAGCAGCCGCAGCCAGGCTCCTCCCACTCCTGG 

AGGCCAGGCTCCTCCCCCTCCTGGAGGCCAGGCTCCTCCCCCTCCTGGAGTTTGCGTACC 

CAGAAGCTTTTATACTTCTCGTTCATTAAATTGTTTATTTTT 

CAATTAATAAAATGATGTTTTGTGAC 

SEQ ID NO: 108_VRK3_H 

ATGATCTCCTTCTGTCCAGACTGTGGCAAAAGTATCCAAGCGG 

TACTGTGGAAATTCTTTGCCTGTAGAGGAGCATGTAGGGTCCCTVGACCTTTGTC^TCC^ 

CATGTGTCATCCTTCCAAGGCTCAAAGAGAGGGCTGAACTCCAGTTTTGAAACCTCTCCT 

AAGAAAGTGAAATGGTCCAGCACCGTCACCTCTCCCCGATTATCCCTCTTCTCAGATGGT 

GACAGTTCTGAGTCTGAAGATACTCTGAGTTCCTCTGAGAGATCCAAAGGCTCCGGGAGC 

AGACCCCCAACCCCCAAAAGCAGCCCTCAGAAGACGAGGAAGAGCCCTGA 

GGTAGCCCTCAGAAGACCAGCTGTAGCCCTCAGAAGACC^GGC^GAGCCCTCAGACGCTG 

AAGCGGAGCCGAGTGACCACCTCACTTGAAGCTTTGCCCACAGGGACAGTGCTGACAGAC 

AAGAGTGGGCGACAGTGGAAGCTGAAGTCCTTCC^GACC 

TATGAAGCTGCACCCACCTCCACCCTCACCTGT^ 

TCACTCAAACTGGATGCCAAGGATGGGCGCTTGTTC7UVTGAGCAGAACTTCT 

GCCGCCAAGCCTCTGCAAGTCAACAAGTGGAAGAAGCTGTACTCGACCCCACTGCTGGCC 

ATCCCTACCTGCATGGGTTTCGGTGTTCACCAGGACAAATACAGGTTCTTGGTGTTACCC 

AGCCTGGGGAGGAGCCTTCAGTCGGCCCTGGATGTCAGCCCAAAGCATGTGCTGTCAGAG 

AGGTCTGTGCTGCAGGTGGCCTGCCGGCTGCTGGATGCCCTGGAGTTCCTCCATGAGAAT 

GAGTATGTTC^TGGAAATGTGACAGCTGAAAATATCTTTGTGGATCCAGAGGACCAGAGT 

CAGGTGACTTTGGCAGGCTATGGCTTCGCCTTCCGCTATTGCCCAAGTGGCAAACACGTG 

GCCTACGTGGAAGGC^GCAGGAGCCCTCACGAGGGGGACCTTGAGTTCATTAGCATGGAC 

CTGCACAAGGGATGCGGGCCCTCCCGCCGCAGCGACCTCCAGAGCCTGGGCTACTGCATG 

CTGAAGTGGCTCTACGGGTTTCTGCCATGGACAAATTGCCTTCCCAACACT 

ATGAAGCAAAAACAGAAGTTTGTTGATAAGCCGGGGCCCTTCGTGGGACCCTGCGGTCAC 

TGGATCAGGCCCTCAGAGACCCTGCAGAAGTACCTGAAGGTGGTGATGGCCCTCACGTAT 

GAGGAGAAGCCGCCCTACGCCATGCTGAGGAACAACCTAGAAGCTTTGCTGCAGGATCTG 

CGTGTGTCTCCATATGACCCCATTGGCCTCCCGATGGTGCCCTAG 
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FIGURE 2EEEE 

SEQ ID NO: 109_S71575_M VRK3_M 
CCATCCCCACCTGTATCGGCTTTGGCATTCACC^ 

CCAGCCTGGGGAGGAGCCTTCAGTCAGCCCTGGATGACAACCCAAAGCATGTGGTATCAG 

AGAGATGTGTGCTTCAGGTGGCCTGCAGGCTGCTGGATGCTCTGGAGTATCTCCATGAAA 

ATGAGTATGTTCACGGGAACCTGACAGCTGAGAATGTCTTTGTGAATCCAGAGGATCTGA 

GCCAGGTGACCCTGGTGGGCTATGGCTTCACCTACCGATACTGCCCAGGTGGCAAACACG 

TGGCCTACAAAGAAGGC^GCAGGAGTCCACACGATGGGGACTTGGAGTTCATTAGC^TGG 

ACCTGCACAAGGGATGCGGACCCTCCCGCCGCAGCGATCTCCAGACCTTGGGCTACTGTA 

TGCTCAAGTGGCTTTATGGGTCCCTGCCATGGACAAATTGCCTTCCCAACACCGAA 

TAACTAGGCAGAAGCAGAAGTATCTGGACAGCCCCGAGCGCCTCGTGGGACTGTGTGGCC 

GCTGGAACAAGGCCTCAGAGACCCTGCGGGAGTACCTGAAGGTGGTGATGGCCCTCT^TT 

ATGAGGAGAAGCC^CCCTATGCCACGCTGAGGAACAGCCTAGAAGCTCTGCTGCAGGATA 

TGCGGGTGTCACCCTATGACCCTCTGGACCTCCAGATGGTGCCTTAGATGGAATCCAGAG 

CTTCCGACTTGCAGCTTGAAGTAGAACATGAAGTAGTGTGACTGGAGGCCTGTTTGAACT 

CATAGCTCCTAAAAGAATCCCTTGAATGTGCATTCTCACCGCTCCCTTAGGACATATGAA 

TCAGCACTTGTGTTGGGGAACCTGAGTCATGTCATGTAATGTGAAACTCCTCCCTGTCTC 

AGCTCTGGCAGCTGTGGATGGAGGTAAGTGGATGCTGGCGGCGGCGGCGGCAGCAGCCAC 

TCCACTCCCTATGGCATTTCTGTGATGGCATAATAAACTGTTTTTAATC 

SEQ ID NO: 110_AA4 5427_H 

ATGGGCCACGCGCTGTGTGTCTGCTCTCGGGGAACTGTCATCATTGACAATT^AGCGCTAC 
CTCTTCATCCAGAAACTGGGGGAGGGTGGGTTCAGCTATGTGGACCTAGTGGAAGGGTTA 
CATGATGGACACTTCTACGCCCTGAAGCGAATCCTGTGTCACGAGCAGCAGGACCGGGAG 
GAGGCCCAGCGAGAAGCCGACATGCATCGCCTCTTCAATCACCCCAACATCCTTCGCCTC 
GTGGCTTACTGTCTGAGGGAACGGGGTGCTAAGCATGAGGCCTGGCTGCTGCTACCATTC 
TTCAAGAGAGGTACGCTGTGGAATGAGATAGAAAGGCTGAAGGACT^AAGGCAACTTCCTG 
ACCGAGGATCAAATCCTTTGGCTGCTGCTGGGGATCTGCAGAGGCCTTGAGGCCATTCAT 
GCCAAGGGTTATGCCCACAGAGACTTGAAGCCCACC^ 

CAGCCAGTTTTAATGGACTTGGGTTCCATGAATCAAGCATGCATCCATGTGGAGGGCTCC 
CGCCAGGCTCTGACCCTGCAGGACTGGGCAGCCCAGCGGTGCACCATCTCCTACCGAGCC 
CCAGAGCTCTTCTCTGTGCAGAGTCACTGTGTCATCGATGAGCGGACTGATGTCTGGTCC 
CTAGGCTGCGTGCTATATGCCATGATGTTTGGGGAAGGCCCTTATGACATGGTGTTCCAA 
AAGGGTGACAGTGTGGCCCTTGCTGTGCAGAACCAACTCAGCATCCCACAAAGCCCCAGG 
CATTCTTCAGCATTGCGGCAGCTCCTGAACTCGATGATGACCGTGGACCCGCATCAGCGT 
CCTCACATTCCTCTCCTCCTCAGTCAGCTGGAGGCGCTGCAGCCCCCAGCTCCTGGCCAA 
CATACTAC C CAAATCTGA 

SEQ ID NO: 111__H05721_H 

CCCTGAGGCACCGCCCCAAGTTTGGTGTGACCGGCGGGGGACGCCGGTGGTGGCGGCAGC 

GACGGCTGCGGGGGCACCGGGCCGCGGCGCCACCATGGCGGTGCGACAGGCGCTGGGCCG 

CGGCCTGCAGCTGGGTCGAGCGCTGCTGCTGCGCTTCACGGGCAAGCCCGGCCGGGCCTA 

CGGCTTGGGGCGGCCGGGCCCGGCGGCGGGCTGTGTCCGCGGGGAGCGTCCAGGCTGGGC 

CGCAGGACCGGGCGCGGAGCCTCGCAGGGTCGGGCTCGGGCTCCCTAACCGTCTCCGCTT 

CTTCCGCCAGTCGGTGGCCGGGCTGGCGGCGCGGTTGCAGCGGCAGTTCGTGGTGCGGGC 

CTGGGGCTGCGCGGGCCCTTGCGGCCGGGCAGTCTTTCTGGCCTTCGGGCTAGGGCTGGG 

CCTCATCGAGGAA7VAACAGGCGGAGAGCCGGCGGGCGGTCTCGGCCTGTCAGGAGATCCA 

GGCAATTTTTACCCAGAAAAGCAAGCCGGGGCCTGACCCGTTGGACACGAGACGCTTGCA 

GGGCTTTCGGCTGGAGGAGTATCTGATAGGGCAGTCCATTGGTAAGGGCTGC^ 

TGTGTATGAAGCCACCATGCCTACATTGCCCCAGAACCTGGAGGTGACAAAGAGCACCGG 

GTTGCTTCCAGGGAGAGGCCCAGGTACCAGTGCACCAGGAGAAGGGCAGGAGCGAGCTCC 
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FIGURE 2FFFF 

GGGGGCCCCTGCCTTCCCCTTGGCCATCAAGATGATGTGGAACATCT 

C^GCGAAGCCATCTTGAA(^CAATGAGC(^GGAGCTGGTCCCAGCGAGCCGAGTGGCCCT 

GGCTGGGGAGTATGGAGCAGTCACTTACAGAAAATCCAAGAGAGGTCCCAAGCAACTA 

CCCTCACCCCAACATCATCCGGGTTCTCCGCGCCTTCACCTCTTCCGTGCCGCTGCTGCC 

AGGGGCCCTGGTCGACTACCCTGATGTGCTGCCCTCACGCCTCCACCCTGAAGGCCTGGG 

CCATGGCCGGACGCTGTTCCTCGTTATGAAGAACTATCCCTGTACCCTGCGCCAGTACCT 

TTGTGTGAACACACCCAGCCCCCGCCTCGCCGCCATGATGCTGCTGCAGCTGCTGGAAGG 

CGTGGACCATCTGGTTCAACAGGGCATCGCGCACAGAGACCTGAAATC 

TGTGGAGCTGGACCCAGACGGCTGCCCCTGGCTGGTGATCGCAGATTTTGGCTGCTGCCT 

GGCTGATGAGAGCATCGGCCTGCAGTTGCCCTTCAGCAGCTGGTACGTGGATCGGGGCGG 

AAACGGCTGTCTGATGGCCCCAGAGGTGTCCACGGCCCGTCCTGGCCCCAGGGCAGTGAT 

TGACTACAGCAAGGCTGATGCCTGGGCAGTGGGAGCCATCGCCTATGAAATCTTCGGGCT 

TGTCAATCCCTTCTACGGCC^VGGGCAAGGCCCACCTTGAAAGCCGCAGCTACCAAGAGGC 

TCAGCTACCTGCACTGCCCGAGTCAGTGCCTCCAGACGTGAGACAGTTGGTGAGGGCACT 

GCTCCAGCGAGAGGCCAGCAAGAGACCATCTGCCCGAGTAGCCGCIAAATGTGCTTCATCT 

AAGCCTCTGGGGTGAACATATTCTAGCCCTGAAGAATCTGAAGTTAGACAAGATGGTTGG 

CTGGCTCCTCCAACAATCGGCCGCCACTTTG 

TGTGGAAACAAAAATGAAGATGCTCTTTCTGGCTAACCTGGAGTGTGAAACGCTCTGCCA 
GGCAGCCCTCCTCCTCTGCTCATGGAGGGCAGCCCTGTGATGTCCCTGCATGGAGCTGGT 
GAATTACTAAAAGAACATGGCATCCTCTGTGTCGTGATGGTCTGTGAATGGTGAGGGTGG 
GAGTCAGGAGACAAGACAGCGCAGAGAGGGCTGGTTAGCCGGAAAAGGCCTCGGGCTTGG 
CAAATGGAAGAACTTGAGTGAGAGTTCAGTCTGCAGTCCTCTGCTCACAGACATCTGAAA 
AGTGAATGGCCAAGCTGGTCTAGTAGATGAGGCTGGACTGAGGAGGGGTAGGCCTGCATC 
CACAGAGAGGATCCAGGCCAAGGCACTGGCTGTC^GTGGCAGAGTTTGGCTGTGACCTTT 
GCCCCTAACACGAGGAACTCGTTTGAAGGGGGCAGCGTAGCATGTCTGATTTGCCACCTG 
GATGAAGGCAGACATCAACATGGGTC^GCACGTT(^GTTACGGGAGTGGGAAATTACATG 
AGGCCTGGGCCTCTGCGTTCCCAAGCTGTGCGTTCTGGACCAGCTACTGAATTATTAATC 
TCACTTAGCGAAAGTGACGGATGAGCAGTAAGTAAGTAAGTGTGGGGATTTAAACTTGAG 
GGTTTCCCTCCTGACTAGCCTCTCTTACAGGAATTGTGAAATATTA7UITGCAAATTTACA 
ACTGCAGATGACGTATGTGCCTTGAACTGAATATTTGGCTTTAAGAATGATTCTTCTTAT 
ACTCTGAAGGTGAGAATATTTTGTGGGCAGGTATCT^CATTGGGGAAGAGATTTCATGTC 
TAACTAACTAACTTTATACATGATTTTTAGGAAG C TATTGCCTAAATCAGCG TCAACATG 
CAGTAAAGGTTGTCTTCAACTGACAAAA 

SEQ ID NO: 112_AI086865_H 

AATGAGATGGAGAAGTACGAGCGGATCCGAGTGGTGGGGAGAGGTGCCTTCGGGATTGTG 

CACCTGTGCCTGCGAAAGGCTGACCAGAAGCTGGTGATCATCAAGCAGATT 

C^GATGACCAAGGAAGAGCGGCAGGCAGCCCAGAATGAGTGCCAGGTCCTCAAGCTGCTC 

AACCACCCCAATGTCATTGAGTACTACGAGAACTTCCTGGAAGAC^^^ 

GCCATGGAATATGCACCAGGCGGCACTCTGGCTGAGTTCATCCAAAAGCGCTGTAATTCC 

CTGCTGGAGGAGGAGACC^TCCTGC^CTTCTTCGTGCAGATCCTGCTTGCACTGCATCAT 

GTGCACACCCACCTCATCCTGCACCGAGACCTC^GACCCAGAACATCCTGCTTGACAAA 

CACCGCATGGTCGTCAAGATCGGTGATTTCGGCATCTCCAAGATCCTTAGCAGCAAGAGC 

ACCCCATGCTATATCTCCCCTGAGCTGTGTGAGGGCAAGCCCTACAACCAGAAGAGTGAC 

ATCTGGGCCCTGGGCTGTGTCCTCTACGAGCTGGCCAGCCTCAAGAGGGCTTTCGAGGCT 

GCGAACTTGCCAGCACTGGTGCTGAAGATC^TGAGTGGCACCTTTGCACCTATCTCTGAC 

CGGTACAGCCCTGAGCTTCGCCAGCTGGTCCTGAGTCTACTCAGCCTGGAGCCTGCCCAG 

CGGCCACCACTCAGCC^C^TCATGG 

CACACCGACGGCAGAGAAGTCCGTGGCCCCCAGCAACACAGGGAGCAGGACCACCAGTGT 
CCGCTGCAGAGAGGCATCATCATGACATTCGGCAGCGGCAGCAATGGGTGCCTAGGC 

/I} 



WO 00/73469 



PCT/US00/14842 



FIGURE 2GGGG 



GGCAGCCTCACTGACATCAGCCAGCCCACC^TTGT^ 
GTGCAGCAAGTGGAGGAGGCCCTGAGCTT 

GAGCCTCTGCTGAGTATAGACCTGGGCACTGCTCACTCAGCTGCTGTGACTGGTGAGGAG 

GACTTGGGCTCTGGAGATGTAAACAGGTTACCCAGCTGGGAGAGAGGACATCTGCTGGCT 

GGTGTGGCGTCCAGCACTGATGTGTCTACCTTCTCTGAAGGTGACTGCAAGGAGCCTGAC 

AAGTGCTGCTGGAGACACAAGCAGTGCACTGGGCACATCATCTACCCTTTCGC 

TGTGTCCGCCACAGCCTGCACCTACACT 

AAGGACTCTTCAGAGGATAGCAGCAGCTCCCGGGGCGCGGGCCCAACCTGCTCCCATGTC 

ATCGAGTCCCCTTGCTTTGAGCTCACACCGGAGGAGGAGCATGTGGAGCGATTCCGGTA 

GGCTGGTGCAAAAGCTACAGACCTGTCTCTGTGGCAGTGATCCACCATCCACTCTACCAT 

GAGTGTGGGGCAGATGATCTAAATGXXAAGAAGAGGAAGAGGAGGAGGAGGAAAAGCAAG 

CCCCCCATCCCGACACAGGTGGGGCCCGCCACCGCCTCCCCTGACCTAGGCACCAGCATG 

GCCACTGGTACCCCTGACTCCACAGCGCCCATCACCATCTGGCGCTCTGAGAGCCCCACA 

GGGAAGGGTCAGGGCAGCAAGGTGATCT^GAAGGTAAAGAAGAAAAAGGAAAAAGAGAAA 

GACAAGGAGGAGATGGATGAGAAGGCAAAGCTGAAGAAAAAAGCCAAGAAAGGCCAGTTG 

ACTAAGAAGAAAAGCCCGGTTAAATTGGAGCCTTCCCCGCCAGACGTGAGCCGATCATTA 

AGCGCAAGACAGCTGGCCAGGATGTCCGAGTCCAGCCCAGAAAGCCGGGAAGAGCTGGAG 

AGCGAGGACAGTTACAATGGCCGGGGGCAGGGAGAACTGTCCAGCGAGGATATTGTGGAA 

TCATCATCGCCCAGGAAGAGAGAGAACACAGTCCAGGCCAAAAAGACAGGGGCAAAGCCC 

TCAC7^AGCCAGGAAGGTAAACAAGAGAAAATCTCCCCCAGGATCAAACCCCAACCTCAGT 

TGAGGCCAGGGTGGTCAGGGTGCAGAATAAATGCCATCGAGCCTGTGGCTGGCCCTCTGC 

TGCTGTTCTCTCCCTCCAACCTGGCTGTTTCTTGCGGGGCAAGGGGTGGGCTCAGC^CTC 

CAGGGGTTTCTCAAAGGCAATCCAGCTTTC^GAAAGGAAGCCC^ 

AGGGAAAGGAAGGGGCACAGCCCTATTTCTTCCTACCTGCTAGGACAAGGTGGAAGAGTG 
TATCTGGGGTGGGAAGGAGGGCTTCCCCTCTCTGCTGCGAGAGACTGGTCTGTGTGAAAT 
CCACTTCTGGGACAGGCAGTACTGTCTGCAGCGATACCCCCAATAAACGGAACTTTTTAA 
CCC 

SEQ ID NO: 113_AA836348_H 

ATGTCGGTGCTGGGCGAGTACGAGCGACACTGCGATTCCATCAACTCGGACTTTGGGAGC 
GAGTCCGGGGGTTGCGGGGACTCGAGTCCGGGGCCTAGCGCCAGTCAGGGGCCGCGAGCC 
GGCGGCGGCGCGGCGGAGCAGGAGGAACTGCACTACATCCCCATCCGCGTCCTGGGCCGC 
GGCGCCTTCGGGGAAGCCACGCTGTACCGCCGCACCGAGGATGACTCACTGGTTGTGTGG 
AAGGAAGTCGATTTGACCCGGCTGTCTGAGAAGGAACGTCGTGATGCCTTGAATGAGATA 
GTTATTCTGGCACTGCTGCAGC^ 

AATACCACGCTGCTGATTGAGCTGGAATATTGTAATGGAGGGAACCTGTATGACAAAATC 
CTTCGTCAGAAGGACAAGTTGTTTGAGGAAGAGATGGTGGTGTGGTACCTATTTCAGATT 
GTTTCAGCAGTGAGCTGC^TCCATAAAGCTGGAATCCTTCATAGAGATATAAAGACATT^ 
AATATTTTTCTGACCAAGGCAAACCTGATAAAACTTGGAGATTATGGCCTAGCAAAGAAA 
CTTAATTCTGAGTATTCCATGGCTGAGACGCT^ 

GAGCTCTGTCAAGGAGTAAAGTACAATTTCAAGTCTGATATCTGGGCAGTTGGCTGCGTC 
ATTTTTGAACTGCTTACCTTAAAGAGGACG 

GTGAAGATCGTGCAAGGAATTCGGGCCATGGAAGTTGACTCTAGCCAGTACTCTTTGGAA 
TTGATCCAAATGGTTCATTCGTGCCTTGACCAGGATCCTGAGCAGAGACCTACTGCAGAT 
GAACTTCTAGATCGCCCTCTTCTCAGGAAACGCAGGAGGTCAAGCACTGTGACTGAAGCA 
CCCATTGCTGTAGTAA(^TCACGAACCAGTGAAGTCTATGTTTGGGGTGGTGGAAAATCC 
ACCCCCCAGAAACTGGATGTTATCAAGAGTGGCTGTAGTGCCCGGCAGGTCTGTGCAGGG 
AATACCCACTTTGCTGTGGTCACAGTGGAGAAGGAACTGTACACTTGGGTGAACATGC^ 
GGAGGCACTAAACTCCATGGTCAGCTGGGCCATGGAGACAAAGCCTCCTATCGACAGCCA 
AAGCATGTGGAAAAGTTGC7VAGGCZAAAGCTATCCGTCAGGTGTCATGTGGTGATGATTTC 
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FIGURE 2HHHH 

ACTGTCTGTGTGACTGATGAGGGTCAGCTCTATGCCTTCGGATCA 
ATGGGGGTGGACAAAGTTGCTGGCCCTGAAGT 

CTCAGCAATCCAGTGGAGCAGGTCTCCTGTGGAGATAATCATGTGGTGGTTCTGACACGA 

AACAAGGAAGTCTATTCTTGGGGCTGTGGCGAATATGGACGACTGGGTTTGGAT^ 

GAGGATTATTATACACCACAAAAGGTGGATGTTCCCAAGGCCTTGATTATTGTTGCA^ 

CAATGTGGCTGTGATGGGACATTTCTGTTGACCCAGTCAGGCAAAGT 

CTCAATGAATTO^TAAGCTGGGTCTGAATCAGTGCATGTCGGGAATTATCAACCATG^ 

GCATACCATGAAGTTCCCTACACAACGTCCTTTACCTTGGCCAAACAGTTGTCC 

AAGATCCGTACCATTGCCCCAGGCAAGACTCACACAGCTGCTAT^ 

CTGCTGACCTTTGGCTGCAACAAGTGTGGG^ 

CTGGGAATCAACCTGTTGGGGGGACCC CTTGGTGGGAAGCAAGTGATCAGGGT CTCCTGC 
GGTGATGAGTTTACCATTGCTGCCACTGATGAGAAAGTATTGAATTCTAAGACCATCCGT 
TCCAATAGCAGTGGCTTATCCATTGGAACTGTGTTTCAGAGCTCTAGCCCGGGAGGAGGC 
GGCGGGGGCGGCGGTGGTGAAGAAGAGGACAGTCAGCAGGAATCTGAAACTCCTGACCCA 
AGTGGAGGCTTCCGAGGAACAATGGAAGCAGACCGAGGAATGGAAGGTTTAATCAGTCCC 
ACAGAGGCCATGGGGAACAGTAATGGGGCCAGCAGCTCCTGTCCTGGCTGGCTTCGAAAG 
GAGCTGGAAAATGCAGAATTTATCCCCATGCCTGACAGCCCATCTCCTCTCAGTGCAGCG 
TTTTCAGAATCTGAGAAAGATACCCTGCCCTATGAAGAGCTGCAAGGACTCAAAGTGGCC 
TCTGAAGCTCCTTTGGAACACAAACCCCAAGTAGAAGCCTCGGTAACTGAGCTTTTTGCC 
TTTGAATCACAACTAGTCACCTCGGCTGAATCCTGCAGTAACCTGTGCTGGGAAGGGAAC 
ACCACTGACTCCTCCTGCGTGTGCGTGCAGCTCTCTGCAGGTGGAGGTTGA 

SEQ ID NO: 114_R86668_H, MKK6_H 

ATGAACTTGCTGCTCTCCTACCGCGATGTGCAGGACTACTCGGCCATCATTGAGCTGGTG 
GAGACGCTGCAGGCCTTGCCCACCTGTGATGTGGCCGAGCAGCATAATGTCTGCTTCCAC 
TACACTTTTGCCCTCAACCGGAGGAACAGGCCTGGGGACCGGGCGAAGGCCCTGTCTGTG 
CTGCTGCCGCTGGTACAGCTTGAGGGCTCTGTGGCGCCCGATCTGTACTGCATGTGTGGC 
CGTATCTACAAGGACATGTTCTTCAGCTCGGGTTTCCAGGATGCTGGGCACCGGGAGCAG 
GCCTATCACTGGTATCGCTmGGCTTTTGACGTAGAGCCCAGCCTTCACTCAGGCATCAAT 
GCAGCTGTGCTCCTCATTGCTGCCGGGCAG 

ATAGGCATGAAGCTGGGCTGCCTGCTGGCCCGCAAAGGCTGCGTGGAGAAGAT 
TACTGGGATGTGGGTTTCTACCTGGGAGCCCAGATC 

GTGCTGGCTGCAGAGCAGCTGTATAAGCTCAATGCCCCCATATGGTACCTGGTGTCCGTG 
ATGGAGACCTTCCTGCTCTACCAGCACTTCAGGCCCACGCCAGAGCCCCCTGGAGGGCCA 
CCACGCCGTGCCCACITCTGGCTCCACTTCTTC 

GCCTGTGCCCAGGGCGACC^GTGCTTGGTGCTGGTCCTGGAGATGAAC^GGTGCTGCTG 

CCTGCAAAGCTCGAGGTTCGGGGTACTGACCCAGTAAGCACAGTGACCCTGAGCCTGCT 

GAGCCTGAGACCCAGGACATTCCCTCCAGCTGGACCTTCCCAGTCGCCTCCATATGCGGA 

GTCAGCGCCTCAAAGCGCGACGAGCGCTGCTGCTTCCTCTATGCACTCCCCCCGGCTCAG 

GACGTCCAGCTGTGCTTCCCCAGCGTAGGGCACTGCCAGTGGTTCTGCGGCCTGATCCAG 

GCCTGGGTGACGAACCCGGATTCCACGGCGCCCGCGGAGGAGGCGGAGGGCGCGGGGGAG 

ATGTTGGAGTTTGATTATGAGTACACGGAGACGGGCGAGCGGCTGGTGCTGGGCAAGGGC 

ACGTATGGGGTGGTGTACGCGGGCCGCGATCGCCACACGAGGGTGCGCATCGCCATCAAG 

GAGATCCCGGAGCGGGAC^GCAGGTTCTCTCAGCCCCTGCATGAAGAGATCGCTCTTCAC 

AGACGCCTGCGCC^CAAGAACATAGTGCGCTATCTGGGCTCAGCTAGCCAGGGCGGCTAC 

CTTAAGATCTTCATGGAGGAAGTGCCTGGAGGCAGCCTGTCCTCCTTGCTGCGGTCGGTG 

TGGGGACCCCTGAAGGACAACGAGAGCACCATCAGTT^ 

GGACTTGGCTACTTGCACGACAACCAC^TCGTC 

CTGATCAACACCTTCAGTGGGCTGCTCAAGATTTCTGACTO 

GCAGGCATCACACCTTGCACTGAGACCTTCACAGGAACTCTGCAGTATA 
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FIGURE 2HII 

ATCATTGACCAGGGCCCACGCGGGTATGGGAAAGCAGCTC^ 

ACTGTGATTGAGATGGCCACAGGTCGCCCCCCCTTCC^ 

GCCATGTTTCAGGTGGGTATGTACAAGGTCCATCCGCG 

GAGGCCCAAGCCTTTCTCCTCCGAACTTTTGAGCCAGACCCCCGCCTCCGAGCCAGCGCC 
CAGACACTGCTGGGGGACCCCTTCCTGCAGCCTGGGAAAAGGAGCCGCAGCCCCAGCTCC 
CCACGACATGCTCCACGGCCCTCAGATGCCCCTTCTGCCAGTCCCACTCCTTCAGCCAAC 
TCAACCACCCAGTCTCAGACATTCCCGTGCCCTCAGGCACCCTCTCAGCACCCACCCAGC 
CCCCCGAAGCGCTGCCTCAGTTATGGGGGCACCAGCCAGCTCCGGGTGCCCGAGGAGCCT 
GCGGCCGAGGAGCCTGCGTCTCCGGAGGAGAGTTCGGGGCTGAGCCTGCTGCACCAGGAG 
AGC^U^GCGTCGGGCCATGCTGGCCGCAGTATTGGAGCAGGAGCTGCCAGCGCTGGCGGAG 
AATCTG CAC CAGGAGCAGAAGCAAGAGCAGGGGGCCCGTC TGGGCAGAAACCATG TGGAA 
GAGCTGCTGCGCTGCCTCGGGGCACACATCCACACTCCCAACCGCCGGCAGCTCGCCCAG 
GAGCTGCGGGCGCTGCAAGGACGGCTGAGGGCCCAGGGCCTTGGGCCTGCGCTTCTGCAC 
AGACCGCTGTTTGCCTTCCCGGATGCGGTGAAGCAGATCCTCCGCAAGCGCCAGATCCGT 
CCACACTGGATGTTCGTTCTGGACTCACTGCTCAGCCGTGCTGTGCGGGCAGCCCTGGGT 
GTGCTAGGACCGGAGGTGGAGAAGGAGGCGGTCTCACCGAGGTCAGAGGAGCTGAGTAAT 
GAAGGGGACTCCCAGCAGAGCCCAGGCCAGCAGAGCCCGCTTCCGGTGGAGCCCGAGCAG 
GGCCCCGCTCCTCTGATGGTGCAGCTGAGCCTCTTGAGGGCAGAGACTGATCGGCTGCGC 
GAAATCCTGGCGGGGAAGGAACGGGAGTACCAGGCCCTGGTGCAGCGGGCTCTACAGCGG 
CTGAATGAGGAAGCCCGGACCTATGTCCTGGCCCCAGAGCCTCCAACTGCTCTTTCAACG 
GACCAGGGCCTGGTGCAGTGGCTACAGGAACTGAATGT^ 

CTGTTGAACCATAGCTTCACCCTCCACACTCTGCTCACCTATGCCACTCGAGATGACCTC 
ATCTACACCCGCATCAGGGGAGGGATGGTATGCCGCATCTGGAGGGCCATCTTGGCACAG 
CGAGCAGGATCCACACCAGTCACCTCTGGACCCTGA 

SEQ ID NO: 115_PAK6_H 

ATGTTTGGGAAGAAAAAGAAAAAGATTGAAATATCTGGCCCGTCCAACTTTGAACACAGG 
GTTCATACTGGGTTTGATCCACAAGAGCAGAAGTT^ 

AGCCTGTTAGCAGATACGGCCAACAGGCCAAAGCCTATGGTGGACCCTTCATGCATCACA 
CCCATCCAGCTGGCTCCTATGAAGAGAATCGTTAGAGGAAACAAACCCTGCAAGGAAACC 
TCCATCAACGGCCTGCTAGAGGATTTTGACAACATCTCGGTGACTCGCTCCAACTCCCTA 
AGGAAAGAAAGCCCACCCACCCCAGATCAGGGAGCCTCCAGCCACGGTCCAGGCCACGCG 
GAAGAAAATGGCTTCATCACCTTCTCCCAGTATTC 

TACACGACCGAAAAGTACAGGGAGAAGAGTCTCTATGGAGATGATCTGGATCCGTATTAT 
AGAGGCAGCCACGCAGCCAAGCAAAATGGGC^CGTAATGAAAATGAAGCACGGGGAGGCC 
TACTATTCTGAGGTGAAGCCTTTGAAATCCGATTTTGCCAGATTTTCTGCCGA 
TCACATTTGGACTCACTGAGCAAACCAAG 

AGAGCCTCGAGTAGCTCCCCTCTGGATTATTCATTCCAATTCA 

GGGACCAGCGGGTGCTCCAAGGAGAGCCTGGCGTACAGTGAAAGTGAATGGGGACCCAGC 

CTGGATGACTATGACAGGAGGCCAAAGTCTTCGTACCTGAATCAGACAAGCCCTCAGCCC 

ACCATGCGGCAGAGGTCCAGGTCAGGCTCGGGACTCCAGGAACCGATGATGCCA 

GCAAGTGC^TTTAAAACCCATCCCC^GGACACTCCTACAACTCCTAC^CCTACCCTCGC 

TTGTCCGAGCCCACAATGTGCATTCCAAAGGTGGATTACGATCGAGCACAGATGGTCCTC 

AGCCCTCCACTGTCAGGGTCTGACACCTACCCCAGGGGCCCTGCCA7VACTACCTCAAAGT 

CAAAGCAAATCGGGCTATTCCTCAAGCAGTCAC^ 

ACCTTGTACC^TCACCCCTCCCTGCAGAGCAGTTCGCAGTACATCTCC^CGGCTTCCTAC 

CTGAGCTCCCTCAGCCTCTCATCCAGC^CCTACCCGCCGCCC^GCTGGGGCTCCrCCTCC 

GACCAGCAGCCCTCCAGGGTGTCCCATGAACAGTTTCGGGCGGCCCTGCAGCTGGTGGTC 

AGCCCAGGAGACCCCAGGGAATACTTGGCCAACTTTATCAAAATCGGGGAAGGCTCA^ 

GGCATCGTATGCATCGCCACCGAGAAACACACAGGGAAACAAGTTGC^GTGAAGAA/^ATG 
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FIGURE 2JJJJ 

GACCTCCGGAAGCAACAGAG^ 

TACCACCATGACAATGTGGTTGACATGTACAGCAGCT 

GTGGTCATGGAGT1TCTAGAAGGTGGTGCCTTGACAGACATTGTGACTCACACCAGAATG 
AATGAAGAACAGATAGCTACTGTCTGCCTGTCAGTTCTGAGAGCTCTCTCCTACCTTCAT 
AACCAAGGAGTGATTCACAGGGACATAAAAAGTGACTCGATCCTCCTGACAAGC 
CGGATAAAGTTGTCTGATTTTGGTTTC^ 

AAATCATTGGTTGGCACTCCCTACTGGATGGCCCCTGAGGTGATTTCTAGGCTACCTTAT 
GGGAC^GAGGTGGACATCTGGTCCCTCGGGATC^TGGTGATAGAAATGATTGATGGCGAG 
CCCCCCTACTTCAATGAGCCTCCCCTCCAGGCGATGC 
CCAAGAGTGAAGGACCTACACAAGGTTTCTTCAGTGCTCCGGGG^ 

TTGGTGAGGGAGCCCTCTCAGAGAGC^CAGCCCAGGAACTCCTCGGACATCCATTCTTA 
AAACTAGCAGGTCCACCGTCTTGCATCGTCCCCCTCATGAGACAATACAGGCATCACTGA 

SEQ ID NO: 1 1 6_SURTK1 0 6_H 

ATGAATGATAGGAATGAGATTCA/^TGGAAGCGAAACTCCAAAGTCTTACCATTATAGCA 

CAGGAAATTCTATGCAGATTCTTTATTACCCTTAGGAGACATGCACGTTTCCTGCTCACT 

AAACTAGGAAGGCAAGGAATGGCAAGGTCAGGAATTACTCAC^GCTGTGCTGTGTGC^TT 

CTCTGTGGGCCTAGCAGGGAAGGGGACAGCCCTGTGGCAATGGGCATGACACGGATGCTC 

CTGGAATGCAGTCTCAGTGACAAGTTGTGTGTCATCCAGGAGAAGCAGTATGAAGTGATT 

ATCGTCCCAACTTTGTTGGTTACTATCTTCCTCATCCTTCTTGGGGTCATCCTGTGGCTT 

TTTATCAGAGAACAAAGAACTCAACAGC^GCGTTCTGGACCTC^GGCATTGCCCCTGTT 

CCTCCACCTAGGGACCTAAGCTGGGAAGCAGGACATGGAGGAAATGTGGCTTTGCCACTT 

AAGGAGACATCCGTGGAAAACTTTCTGGGAGCTACCACACCTGCCCTGGCTAAGCTGCAG 

GTGCCGCGGGAGKTAACTCTCTGAAGTTCTGGAGCAGATTTGCAGTGGTAGCTGTGGGCCC 

ATCTTTCGAGCCAATATGAACACTGGGGACCCTTCTAAGCCCAAGAGTGTTATTCTCAAG 

GCTTTAAAAGAACCAGCTGGGCTCCATGAGGTACAAGATTTCTTAGGGCGAATCCAATTC 

CATCAATACCTGGGGAAACACAAAAACCTGGTGCAGCTGGAAGGCTGCTGCACTGAA 

CTGCCACTCTATATGGTGTTGGAGGATGTGGCCCAGGGGGACCTGCTCGGCTTTCTCTGG 

ACCTGTCGGCGGGATGTGATGACTATGGATGGTCTTCTCTATGATCTCACAG7^AAACAA 

GTATATCACATCGGAAAGCAAGTCCTTTTGGCGCTGGAATTCCTGCAGGAGAAGCATTTG 

TTCCATGGGGATGTGGCAGCCAGGAATATTCTGATGCAAAGTGATCTCACTGCTAAGCTC 

TGTGGATTAGGCCTGGCTTATGAAGTTTACACCCGAGGGGCCATCTCCTCTACTC7VAACC 

ATACCTCTCAAGTGGCTTGCCCCAGAACGGCTTCTCCTGAGACCTGCTAGCATCAGAGCA 

GATGTCTGGTCTTTTGGGATCCTGCTCTATGAGATGGTGACTCTAGGAGCACCACCGTAT 

CCTGAAGTCCCTCCTACCAGCATCCTAGAGCATCTCCAAAGAAGGAAAATCATGAAGAGA 

CCCAGTAGCTGCACACATACCATGTACAGTATCATGAAGTCCTGCTGGCGCTGGCGTGAG 

GCTGACCGCCCCTCACCTAGAGAGCTGCGCTTGCGCCTAGAAGCTGCCATTAAAACTGCA 

GATGACGAGGCTGTGTTACAAGTACCAGAGTTGGTGGTACCTGAACTGTATGCAGCTGTG 

GCCGGCATCAGAGTGGAGAGCCTCTTCTACAACTATAGCATGCTTTGAAGAGTCTCGGGC 

AAGAAACATTCATGCATGAGTATATGTTCTTGGAATCAATTCCTCTAAGAACAGAGAATG 

GTCTTTCCCAGGGAC^CAAAGGGAGAT^TGGGACATGGATTCTTGATCT 

TTTCTCGGGAAATCTGAAATGATGCTGGATGGGACTCTACACATCCTGAGCTAAGACATA 

CTGTCAGTCTCACTTOTGCTGTCCCAGTCCTAGAAATCCTGGGTAGAAGTGGTGGACCTG 

TGCAAAGGAGGTTTTAGAAOTCTGCAGTATTTGTTGGGGCATGG 

CCTCCCGTCCGAGGCTAGTTTCCTCTGGAACCACATTTTTATCTAGATGAAAATTTGGAA 

TGAAATGAAGGAATAGAAATCC^TAAAAGAGTTGAAGGGAAAGAAAATTTAAGGTTCT 

CTTGCTCAGGATTACAGATATGGACCAACACCTCCTTCAAGAAAAGGTGG 

AGTTCTTCAGTCCTGAGCCCTACATGTGGGGCTGGAGGAGAACTATAACGGAAAAACCTC 

TGAGTTTCACCTTAGGTATAGATAAAAGAAAGATGGTCCCCTTTTATCTGATTCTGAGAC 

AGGTAAATTCTGTTTGTTACTACGTTTAATTAGAAGGTGGAGGAGTCATTTCATGATTAA 
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FIGURE 2KKKK 

GAACATTCAA(^TGTATTGTTCATTAAGCTAGCTTCCTAGTTCCGATTAGACTAAGGAGA 
CTAAGCCTAGAGAGTCAATGTTAGAACAGTGAAAAGAATTCTGTGTGTGTGTGTGTGTGT 
GTGTGTGTGTGCACAATAAATAGGAAATGTAGA/^CCAAGCAAGAAGGCTTAGTAGCTCA 
GTCTTTAACAAGGGCTAGAAAAGAATGTAATCTGATATGGAAGGATAGCAGCTTCTAA^ 
TTQ^TCATCTGTTGATATACTGTGAAACTTATTTTATTAAATTAATATTTATTAAATGG 

SEQ ID NO: 117_AA098024_M 

CTGCAGGAGAAGCACCTGTTTCATGGGGATGTGGCTGCCAGGAACATCCTGATCCAAAGT 
GACCTGACTCCCZAAACTTTGTCATCTGGGCCTGGCTTATGAAGTTCATGCCCATGGGGCC 
ATCTCCTCTGCTCGATCCAGCACCATCCCTCTCAAGTGGCTTGCTCCAGAAAGGCTTCTC 
CTGAGACCTGCAAGCATCAGGGGAGATATTTGGTCCTTTGGGATCCTGCTTTATGAGATG 
GTGACTCTAGGAGCACCACCATACCCTGAAGTCCCTCCCACCAGCATCCTACAATATCTT 
(^GAGAAAGAAAATCATGAAGAGACCCAGCAGCTGCTCACATC 

AAGTGCTGTTGGCGCTGGAGTGAGGACAGCCGCCCCTTACTTGTTCAGCTGCTCCAGCGC 
CTAGAAGCTGCTTCTAGATCTGCCGATGACAAGGCTGTGTTGCAAGTGCCAGAGTTGGTG 
GTGCCTGAACTGTATGCAGATGTGGCTGGCATCAGGGCAGAAAGCATTTCCTATAGCTTC 
AGTGTCCTTTGAAGATGGTCCTAGACAAATGACTATATATGGGTGGAATTAGTTCCTTCA 
AGAACAGAGAGAAGGAACTTTCTGTGGCCCACCAAGGGAGAAAAAAGGACATGGATCTTG 
CATCTTTCCCTAAACATTTTCCTAGACATCTGAT^ATGCTGCTGGATGAAGCTCTACCTCT 
ACATACCATGTACTCTTGAGCTAAGAATCACCATCAATTGTAGTTTGCTTTCCAGTCCCA 
AGGGCTGAAGTATAAGTGGTGGACCGTGTCATTCTAAAGGAGGTTTTTAAAATCTGCAAT 
GATTGTAAGGGAATTAGGCAAAAGGGCTGGTCCCACTCACTC 

AAACTAGTTTTTCTTTTCTTTTTTTTTAAGTTAAACTATTACAGAGTAAAAATAAACCAG 
ATGGGCATGAATGAACACCTTCTAATTTTTAACCATGAATTGAATATTGGAATTCATGAG 
AAAGAAAATTCTAGGTTCTTTTTGCTAAGAGGTGTTAAGGTGAGTCAATATATCCTTCAA 
GGAAAGGCTTTGTCTCATCTATGTTGACGGGACGTAAAAGTCCTCGTCCCGTTATGAAGA 
GCTGAAGAAGATCTATAAGAAACAATACTGAGCCTTTCCTTGACTATAGATAGAAGAGCA 
TCCTTTCATTGAACTCTGAGGCAGGTGGACCATGCATGATACTAAGTTTAATTAGAAGC^ 
GGAGGAGTCATTTCATGATTAGGAACATTGTTCATCCCATTTGT^ 

GACTAAGGAGAATCAGCCTATAGAGCCAAAGCTAGAACCAGGGATAAAAAGTGTGTGTGT 

GTATAACAAATAGGAAGCATGAAAGTCGAGCAAGAAGACTTAGTAACCCAGGTGGTCATT 

AAGAGGTACAGAGAAG^GTAATCTTATAGGAATGGATGGTAGCTTCTAATTTTTAACCA 

TTCATTGAAATAACTGTGAAGCAACTCATTAAACTAGT^ 

TTTCAGGTGTATAGCTGCCAAAATCTCTATAATA^ 

GTTATTTTACTAGGAAAATTAGAGAACCTATAGTTTC 

AAATGAGATAACTCTCTACCTCACAGGGTTGGTGTGAGGAACAATGAGAATATGTATTTG 
TGTATTATGTAGAATATAATATATTCTCAATAAATACTAGTTTTTCCCCTTTC 

SEQ ID NO: 1 1 8__SGK2ALPHA_H 

GAAGAGGGCAGAGCCGTGCATGGGGCTGCTCCCCAGGACCTGAGCAGGAACCTGGAGTTT 
TCAGAGCTGCCTGATCATTGCTACAGAATGAACTCTAGCCCAGCTGGGACCCCAAGTCCA 
CAGCCCTCCAGGGCCAATGGGAACATCAACCTGGGGC^ 

CCCACGGACTTCGACTTCCTCAAAGTCATCGGCAAAGGGAACTACGGGT^AGGTCCTACTG 
GCCAAGCGCAAGTCTGATGGGGCGTTCTATGCAGTGAAGGTACTACAGAAAAAGTCCATC 
TTAAAGAAGAAAGAGCAGAGCCACATCATGGCAGAGCGCAGTGTGCTTCTGAAGAACGTG 
CGGCACCCCTTCCTCGTGGGCCTGCGCTACTCCTTCCAGACACCTGAGAAGCTCTACTTC 
GTGCTCGACTATGTCAACGGGGGAGAGCTCTTCTTCCACCTGCAGCGGGAGCGCCGGTTC 
CTGGAGCCCCGGGCCAGGTTCTACGCTGCTGAGGTGGCCAGCGCCATTGGCTACCTGCAC 
TCCCTCAACATCATTTACAGGGATCTGAAACCAGAGAAC^ 

CACGTGGTGCTGACGGATTTTGGCCTCTGCAAGGAAGGTGTAGAGCCTGAAGACACCACA 
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FIGURE 2LLLL 

TCCACATTCTGTGGTACCCCTGAGTACTTGGCACC 
GATCGAGCAGTGGACTGGTGGTGCTTGGGGGCAGTCCrCTACGAG^ 

CCGCCCTTCTACAGCCAAGATGTATCCCAGATGTATGAGAACATTCTGCACCAGCCGCTA 

CAGATCCCCGGAGGCCGGACAGTGGCCGCCTGTGACCTCCTGCAAAGCCT^ 

GACGA.GAGGCAGCGGCTGGGCTCCAAAGCAGACTTTCTTG^ 

TTCAGCCCCATAAACTGGGATGACCTGTACC^CAAGAGGCTAACTCCACCCTTCAACCCA 

AATGTGAC^GGACCTGCTGACTTGAAGCATTTTGACCCAGAGTTCACCCAGGAAGCTGTG 

TCCAAGTCCATTGGCTGTACCCCTGACACTGTGGCCAGCAGCTCTGGGGCCTCAAGTGCA 

TTCCTGGGATTTTCTTATGCGCCAGAGGATGATGACATCTTGGATTGCTAGAA^ 

ACCTGTGAAACTACTGAGGCCAGCTGGTATTAGTAAGGAATTACCTTCAGCTGCTAGGAA 

GAGCGACTCAAACTAACAATGGCTTCAACGAGAAGCAGGTTTATTTTT 

AAGAAAAATAATGTTTCGGAGTCCAGGACTGGCAGGACAGGTCATCAGATACTCAGAGGC 

TGTATCTCTGCCCTGCCAACCTTGACAAATGGCTTCCAATGTTAGGTTTGCTACAAGATG 

GTTACTGGAGCTCTAGCTGCCTATTTTGTGTTTAGGGAAGGGAAAATGGAGGAAAGGGGA 

GAAGAGCAAAGGGCGCTTTTAAAGAGCTTTCCCAAAAGCTCCCCCCAATGACTTTTGCTT 

CCATCTCACTAACCACCCACCCCTACCTGGAATGGAGGCTGGGAAATGTGGCTTATTTGC 

TGGGTACGTGACTATCCCTAATAACAAAGGGGTTTTGACCCTAAGACATTAGGGGAGAAT 

GTTGGGTAGGCAGCCAGCCCTCTTTTACCATAGGGCCTCCTGGTGTTTGGATTTTGATCT 

CAATGTGTAAAATGACAGAGATGTAACAAGCTCATAGGGTATCAATATCTCTTATTGTTC 

TATGTTGAAAAA 

SEQ ID NO: 120_CCRK_H 

ATGGACCAGTACTGCATCCTGGGCCGCATCGGGGAGGGCGCCCACGGCATCGTCTTCAAG 
GCCAAGCACGTGGAGACTGGCGAGATAATTGCCCTCAAGAAGGTGGCCCTAAGGCGGTTG 
GAAGACGGCTTCCCTAACCAGGCCCTGCGGGAGATTAAGGCTCTGCAGGAGATGGAGGAC 
AATCAGTATGTGGTACAACTGAAGGCTGTGTTCCCACACGGTGGAGGCTTTGTGCTGGCC 
TTTGAGTTCATGCTGTCGGATCTGGCCGAGGTGGTGCGCCATGCCCAGAGGCCACTAGCC 
CAGGCAC^GGTCAAGAGCTACCTGCAGATGCTGCTCAAGGGTGTCGCCTTCTGCCATGCC 
AACAAC^TTGTACATCGGGACCTGAAACCTGCCT^CCTGCTCATCAGCGCCTCAGGCCAG 
CTCAAGATAGCGGACTTTGGCCTGGCTCGAGTCTTTTCCCCAGACGGCAGCCGCCTCTAC 
ACACACCAGGTGGCCACCAGGTCTGTGGGCT 

CCCCTTTTCCCGGGCT^GAACGATATTGAACAGCTTTGCTATGTGCTTCGCATCTTGGGC 
ACCCCAAACCCTCAAGTCTGGCCGGAGCTCACTGAGCTGCCGGACTACAACAAGATCTCC 
TTTAAGGAGCAGGTGCCCATGCCCCTGGAGGAGGTGCTGCCTGACGTCTCTCCCCAGGCA 
TTGGATCTGCTGGGTCAATTCCTTCTCTACCCTCCTCACCAGCGCATCGCAGCTTCC^AG 
GCTCTCCTCC^TC^GTACTTCTTCACAGCTCCCCTGCCTGCCCATCCATCTGAGCTGCCG 
ATTCCTCAGCGTCTAGGGGGACCTGCCCCC^GGCCCATCCAGGGCCCCCCCACATCCAT 
GACTTCCACGTGGACCGGCCTCTTGAGGGAGTCGCT 

CTTCATCCTGGAGGGGTGAGAAGTTGGCCCTGGTCCCGTCTGCCTGCTCCTCAGGACCAC 

TCAGTCCACCTGTTCCTCTGCCACCTGCCTGGCTTCACCCTCCAAGGCCTCCCCATGGCC 

ACAGTGGGCCCACACCACACCTTGCCCCTTAGCCCTTGCGAGGGTTGGTCTCGAGGCA^ 

GGTCATGTTCCCAGCGAAGAGTATGAGAAGA.TCCAGTCGAGCAGAGC^ 

GTGCTCGGTGAGCCTTACCTTCTGTGTGCTACTGACGTACCCATCAGGACAGTGAGCTCT 

GCTGCCAGTCAAGGCCTGCATATGCAGAATGACGATGCCTGCCTTGGTGCTGCTTCCCCC 

GAGTGCTGCCTCCTGGTCAAGGAGAAGTGCAGAGAGTAA 

SEQ ID NO: 121_TESK2_H 

GAATTCGCGGCCGCTCGACGCTCAGCAGAGCTACCAGCTGCCCTGTTGGCTTCGCTGGTC 
GGATCGTCCTCCTGGCCCCGCCAAACAGGCGAGCGGCCCCGACTGTGGGGCATGGCAGTA 
GTCTCCTCGTTCTCCGCCGCCGCTAGCCTAGCTGAGTCGCCGGCTTCTGCGCTAGGGGCT 
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FIGURE 2MMMM 

CCCACCGCCTCCGCAGGCTAAGGAGCCGCTCCCACCA^ 
TCCCTCTTTGCCGCCGTCTCCTCCTCTTC^ 

CTGCCTC^GTGTCAAACCAGAAGAGAAGTAAAATTCAACAAAAATTTATC 

CTTCTTAAAAGAAGAAAAAAGTGATTATTTAGACTATGGATCGGAGCAAACGG^ 

TTGCAGGATTTCCTCCACGTGTGGAGCGTCTTGAAGAGTTTGAAG 

AAGGAAATGTGAGCCAGGTGGGAAGAGTTTGGCCATCTTCGTATCGAGCTCT^ 

CCTTTTCCAGACTGACGCGTTTGGATGATT^ 

TTTCTGAAGTGTTC^GGTACGA<^CCGAGCTTCTGGTC^GGTGATGGCTCTTAAGAT^ 
ACACATTGAGCAGTAACCGGGCAAACATGCTGAAAGAAGTA 
CCCATCCCAACATCCTTAGGTATATCAACTCCGGG^ 
ACCTGCATTTGCCTTGGACTGTGAGGGTAAAACTGGCCTATGACATAGC^ 

GCTACCTTCACTTCAAAG^CATTTTTCA 

AGAGGGATGAGAATGGTTACTCTGCAGTGGTAGCTGACTTTGGCCTGGCTGAGAAGATCC 

CCGATGTCAGCATGGGGAGTGAGAAGCTGGCCGTGGTGGGTTCCCCATTCTGGATGGCAC 

CTGAGGTTCTCCGAGATGAGCCCTATAATGAAAAGGCAGATGTGTTCTCTTATGGTATCA 

TCCTCTGCGAGATCATCGCCCGCATCCAGGCCGATCCGGACTATCTTCCCCGCACAGAGA 

ATTTCGGGCTGGACTATGATGCTTTCCAGCACATGGTGGGAGACTGTCCCCCAGATTTTC 

TGCAACTTACTTTCAACTGCTGTAACATGGATCCCAAACTGCGCCCAT 

TTGGGAAGACCCTGGAGGAAATTCTGAGCCGCCTACAGGAAGAAGAGCAGGAGAGGGATA 

GGAAGCTGCAGCCCACAGCCAGGGGACTCTTGGAGAAAGCACCTGGGGTGAAGCGACTAA 

GCTCACTGGATGACAAGATCCCCCACAAGTCACCATGCCCAAGACGTACCATC 

CTCGAAGCCAGTCAGATATCTTTTCCCGTAAGCCCCCACGTACAGTGAGTGTCTTGGACC 

CATACTACCGGCCACGAGATGGTGCTGCCCGCACCCCCAAAGTCAACCCTTTTAGTGCTC 

GCCAGGACCTCATGGGGGGCAAGATCAAGTTTTTTGACCTGCCCAGG^ 

CTCTGGTATTTGACCTGGATGCACCAGGGCCCGGAACTATGCCCCTGGCTGACTGGCAGG 

AGCCCCTGGCCCCACCTATTCGCCGGTGGCGTTCCTTGCCTGGTTCGCCTGAGTTCTTGC 

ATCAAGAGGCTTGTCCATTTGTGGGCCGGGAAGAATCGCTATCTGATGGGCCCCCACCAC 

GCCTAAGTAGTCTCAAGTACAGAGTTAAAGAGATCCCACCATTCCGGGCATCTGCCCTAC 

CAGCTGCTCAAGCCCATGAGGCTATGGACTGCTCCATTCTCCAGGAAGA 

GGTCCAGGCCCCAGGGGACCAGTCCATGCCCTGCGGGTGCTTCTGAGG^ 

AAGAAAGGCCAGCAGGCTCAACTCCAGCCACCTTCTCCACCTCAGGCAT 

CCCAGGGAAAGCAGGATGGGTGAGGGGGTTTAGTCCCTGCCTCACCTTGGGGATGGACCT 

TCAGCTGAAACCATATGGCCCCCTAGGTGCACAGCCTTGATTCTTCCCTGGAGCCTACAG 

AGCAGGCAGGCTAGGCC^GCCAGGCTCAACTTCTGGGCTCCCAGTGCCCATTGGCTGTG 

TATGACGGGAGGCAGCAGTGAGAGGCCTTCCTAGTTAGGGCCAACAGCTGATACCAAGCC 

TCTGAAATCCAGCAAGGAGGTCTGCCTCCCACCAGACCCTCTCCAGTGTACTTCCCCAGA 

TAGGACCAGAGGATGTCTAGTTCTAGGCTGAGCTGGCAGGCAGCTATTACCCCGGTTCTT 

TCCCCACCCCAGGTCTGTCTCTTGCCTTTTCTTGGGGCATAT 

TGGAGCTGATCAAGAGGCCGTAATGGTCATGGCTGTTTCCAGACCTGAATATTGGGTGCT 
TCTTGCCAGTATTCTAAGACATTTC 

GACGTCACTACATTTCTATGCAAGGGGACAGC7VAGGCAGCGTGGTGGTCATGGCTCTTAG 
CTAACCTATTCAAAGACCTTTTCCTGTTGATTAATCTATTTTGATATTTATAAAGGAGTC 
TTAATGTTCTGCCCCATAAGACTTTCAACCTTC 

GCCCTAGGGCCTGCTTCTATGTATTTATCAACATGTGATACATTCAATTGGTTAAATGG 
TTATACAGGGACTGATTTGCTTCCCTTCCTGCCATGGCT 

CCTTACAGAGCTGCAATAAGAAATAACCAAAGATGAAGCTGGTCAAATATTTTCATAACT 

TGCTTCTGTTGATTTTTTTTT^ 

AGTCAGTGTTACAGGT 
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